AD-A232  136 


OTIC  FILE  COPY 


CHEMICAL 

RESEARCH, 

DEVELOPMENT 

ENGINEERING 

CENTER 


EVAPORATION  OF  A  THICKENED  AGENT  SIMULANT 
FROM  OAK  AND  HICKORY  LEAVES 


William  A.  Cooper 
Leonard  Edwards 
Franklin  Hardaway 


a 


RESEARCH  DIRECTORATE 


December  1990 


j  bm*zsL^ch~ rr»~nx£N t  h_  \ 

I '  App  lovec;  teieaae{  | 

y  Diacipuucfi  Utaatiiwi  __  i 


b.8.  ARM  ' 

ARMAMBt 

mumtioms 

CHEMICAL  COMMAND 


Aberdeen  Proving  Ground.  Maryland  21010*542’ 


® 1  2  25  o  1 4 


Disclaimer 


The  findings  in  this  report  are  not  to  be  construed  as  an  official  Department 
of  the  Army  position  unless  so  designated  by  other  authorizing  documents. 


Distribution  Statement 

Approved  for  public  release;  distribution  is  unlimited. 


REPORT  DOCUMENTATION  PAGE 

form  Appr <  ci 

OMB  /VO.  0/O4-Qi88 

Publk  r*t>ortlng  burden  for  thli  collection  of  li  formation  it  «tim,-  ted  to  ov*r*g*  l  no or  per  response,  Including  the  iliv*  for  feviewlng  Instruction*,  searching  existing  data  sources, 
gathering  and  maintaining  the  data  needed,  at  d  completing  and  revie vmp  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
collection  of  Information,  including  suggestions  for  reducing  this  binder*,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operation*  and  Reports,  ?215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202  3C  and  to  the  OWki  of  Management  and  Budget.  Papeiwork  Reduction  Prefect  (0704-0 1M),  Washington,  DC  20503 

1.  AGENCY  USE  ONLY  (Leave  blanl  1  2.  REPORT  DATE  3,  REPORT  TYPE  AND  DATES  COVERED 

1990  December  Final,  81  Oct  -  89  .Jun 

1 4.  TITLE  AND  SUBTITLE 

Evaporation  of  a  Thickened  Agent  Simulant 
from  Oak  and  Hickory  Leaves 

5.  FUNDING  NUMBERS  / 

PR~1L162706A553^ 

TA- 3-1 

PR-1C464803DF95 

6.  AUTHOR(S) 

Coopur,  WiTMam  A.,  Edwards,  Leonard,  and 

Hardaway,  Franklin 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

COR,  CRDEC ,  ATTN:  SMCCR-RSP-P,  APG ,  MO  21010-5423 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

CRDEC-TR-230 

9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  ADDRESSES) 

10.  SPONSORING /MONITORING 

AGENCY  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 

12b.  DISTRIBUTION  CODE 

13.  ABSTRACT  (Maximum  200  words) 

This  study  identifies  the  physical  parameters  and  determines  the  extent  of  their 
influence  on  the  evaporation  of  the  candidate  thickened  liquid  agent  simulant  diethyl 
uia locate  deposited  as  droplets  on  oak  and  hickory  leaves.  Controlled  evaporation/ 
persistency  experiments  were  conducted  in  a  low-speed,  open-circuit  wind  tunnel 
facility  at  a  constant  temperature  of  60  °F.  In  each  test,  vapor  concentrations 
downstream  from  an  area  (4  ft  by  1  ft)  contaminated  by  uniform-sized  droplets  (2  mm 
diameter)  and  a  contamination  density  of  30  g/m?  were  continuously  monitored  with  a 
Miran  IA  gas  analyzer.  Two  factorial  experiments  were  performed  according  to  a 
bi-level  design  of  four  variables.  The  four  variables  treated  in  this  study  included 
liquid  viscosity  (100/1,000  centipoise),  average  wind  speed  (3/11  mph),  leaf  surface 
(top/bottom),  and  leaf  type  (oak/nickory )  in  Experiment  1  and  leaf  condition/age  in 
Experiment  2.  An  elaborate  set  of  tables  is  provided;  the  vapor  concentration  values 
downstream  from  the  contaminated  area,  the  residual  droplet  mass,  the  cumulative  mass 
recovered  as  vapor,  and  the  droplet  evaporation  rate  as  a  function  of  time.  Spread 
factors  of  the  deposited  droplets  on  the  leaf  surfaces  were  determined.  Droplet 
evaporation  and  persistency  behavior  are  compared  with  half-life  model  predictions. 

14.  SUBJECT  TERMS 

Simulant  Veqetat.ion  Evaporation 

Deposited  droplet  Vapor  Persistency 

Droplet  Half-life  (continued  on  page  2j 

15.  NUMBER  OF  PAGES 

450 

16  PRICE  CODE 

17  SECURITY  CL  ASSIFICATION 

OF  REPORT 

UNCLASSIFIED 

18  SECURITY  CLASSIFICATION 

OF  THIS  PAGE 

UNCLASSIFIED 

19  SECURITY  CLASSIFICATION 

OF  ABSTRACT 

UNCLASSIFIED 

20.  LIMITATION  OF  ABSTRACT 

UL 

Standard  Form  298  (Rhv  7 -89) 


i'!t-v  l'v  /.rjsi  mo 


MSN  7540  01  ?80 5500 


14.  Subject  Terms  (continued) 


Wind  tunnel 
Diethyl  malonate 
Viscosity 
Wind  speed 
Vapor  recovery 
Spread  factor 


K125 

Factorial  design 
Relative  humidity 
Northern  red  oak 
Shagbark  hickory 
Vapor  concentration 


2 


EXECUTIVE  SUMMARY 


Studies  conducted  in  recent  years  have  resulted  iri  greater  impor¬ 
tance  being  attached  to  chemical  defense  against  attack  by  thickened  agents 
of  intermediate  and  low  volatilities.  If  the  contaminant  is  a  thickened 
chemical  agent,  droplets  significantly  larger  than  normal  will  be  deposited 
on  a  target  area,  posing  a  longer  term  hazard  for  liquid  contact.  Further, 
the  droplets  constitute  an  emitting  source  for  the  formation  of  a  secondary 
vapor  cloud.  Under  some  conditions,  the  hazard  from  the  vapor  may  outweigh 
that  from  the  liquid.  These  effects  have  been  modeled  in  several  ways,  but 
selecting  the  most  appropriate  formal  model  and  model  improvements  has  been 
handicapped  by  a  lack  of  sufficient  experimental  data  to  verify  the  modeling 
aspects.  One  of  the  critical  data  gaps  pertains  to  the  quantity  of  vapor 
that  becomes  airborne  and  its  rate  of  evolution  from  droplets  of  thickened  CW 
agents  deposited  on  various  natural -occurring  surfaces  and  common  structural 
materials. 


Phase  III  of  a  three-phase  research  program  designed  to  fill  part 
of  this  data  gap  has  been  completed.  Basic  experimental  information  has  been 
obtained  to  characterize  the  evaporation  and  sorption  losses  of  thickened 
liquid  droplets  deposited  on  two  leaf  surfaces  (Northern  Red  Oak  and  Shagbark 
Hickory)  under  a  variety  of  conditions. 

To  aid  in  identifying  and  clarifying  the  most  critical  parameters 
controlling  the  persistence  and  evaporation  characteristics  of  thickened 
liquid  droplets  deposited  on  a  leaf  surface,  a  bi-level  fractional  factorial 
experimental  design  was  followed.  The  variables  treated  included  the 
fol lowi ng: 


•  Liquid  viscosity:  100  and  1,000  centipoise  ( cP ) ;  the  liquid 
simulant  was  thickened  with  EA  K125  copolymer  to  achieve  the  specified  zero 
shear  viscosities 

•  Average  wind  speed  over  the  droplets:  3  and  11  mph 

•  Leaf  surface:  either  the  bottom  or  top  surface  of  the  leaf  was 
contami nated 

w  Leaf  type:  oak  and  hickory  leaves  collected  from  the  Edgewood 
Area  of  Aberdeen  Proving  Ground 

•  Leaf  condition:  green  leaves  picked  in  September,  and  red/ 
yellow/orange  leaves  gathered  in  October. 

Two  bi -level  factorial  screening  experiments  were  conducted.  In 
all  experiments,  the  leaves  were  contaminated  with  2  mm  diameter  droplets  of 
thickened  diethyl  malonate  (DEM)  and  the  air  temperature  was  controlled  at 
60  F.  The  relative  humidity  (RH)  in  the  experiments  was  not  controlled. 

The  average  RH  was  42%  +/-8%  standard  deviation  (SO).  An  area  of  approximately 
4  ft ^  (4  ft  by  1  ft)  was  contaminated  in  each  test.  The  contamination  den¬ 
sity  was  30  g/m^.  A  previous  study  showed  that  there  was  no  significant 
difference  in  droplet  evaporative  behavior  at  a  contamination  density  of 
either  30  g/m^,  or  10  g/rrr  (NATO  Standard);  therefore,  the  former  was  chosen 
for  experimental  reasons. 
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Factorial  analysis,  as  well  as  analysis  of  variance  (ANOVA),  was 
employed  to  obtain  a  clearer  understanding  of  the  effects  the  variables  on 
the  evaporation  and  spreading  characteristics  of  the  droplets  of  thickened 
DEM  deposited  on  the  leaf  surface.  The  following  seven  droplet  evaporation 
characteristics  were  studied: 

•  The  percentage  of  contamination  recovered  after  the  1st,  2d,  3d, 
and  6th  hr  from  droplets  deposited  on  the  leaf  surface 

•  The  average  droplet  evaporation  rates  (micrograms  per  minute) 
based  on  a  1st,  2d,  3d,  and  6th  hr  after  deposition 

•  The  half-life  (minutes)  of  a  droplet  in  the  array  of  droplets 
deposited  on  the  leaf  surface  or  the  time  required  to  recover  50%  of  the 
initial  (volatile)  contaminant 

«  The  average  evaporation  and  recovery  rates  (micrograrns  per 
minute)  associated  with  the  half-life  of  the  contaminant 

•  The  total  percentage  of  the  contamination  recovered  as  vapor 
from  the  droplets  deposited  on  the  leaf  surface 

•  The  lifetime  of  the  droplet  co  tamination  deposited  on  the  leaf 

surface 


0  The  average  evaporation  rate  (nicrograms  per  minute)  over  the 
lifetime  of  the  droplet  contamination 

In  general,  the  factorial  analysis  and  the  ANOVA  results  are  in 
good  agreement.  Wind  speed  is  the  most  dominant  factor  affecting  the  amount, 
the  rate  of  return,  and  the  duration  of  the  2  mm  diamet  r  droplets  of 
thickened  DEM  deposited  on  a  leaf  surface  at  60  °F  ambient  temperature.  The 
effect  produced  by  wind  speed  is  predominantly  a  direct  effect.  The  wind 
speed  factor  alone  can  explain  most  of  the  total  variation  (80/88%)  in  the 
droplet  evaporation  characteristics  that  were  studied  in  the  two  factorial 
experiments.  Only  one  exception  was  found.  In  Experiment  2,  the  total 
percentage  of  contamination  recovered  was  strongly  dependent  on  the  viscosity 
of  the  deposited  liquid  droplet  and  either  the  condition  or  age  of  the  oak 
leaf. 


Differences  in  droplet  weathering  on  contaminated  leafy  surfaces  at 
3  and  11  mph  are  significant.  Initially  (0-3  hr),  the  average  droplet  evapor¬ 
ation  rate  of  the  deposited  2  mm  diameter  droplets  at  3  oh  is  one-half  the 
evaporation  rate  of  the  deposited  droplets  exposed  to  11  iiph  wind  speed. 
However,  after  6  hr,  the  average  droplet  evaporation  rate  at  3  mph  is  nearly 
two-thirds  the  droplet  evaporation  rate  at  11  mph.  The  difference  in  life¬ 
time  of  the  deposited  droplets  at  3  and  11  mph  is  approximatel y  10  hr,  and 
there  is  a  3-hr  difference  in  the  half-life  of  the  2  mm  diameter  drcplets. 

The  leaf  surface  (top  versus  bottom)  is  the  second  most  dominant 
factor  affecting  the  evaporation  behavior  of  the  deposited  DEM  droplets. 

The  DEM  droplets  spread  substantially  more  on  the  top  surfaces  of  the  oak  and 
hickory  leaves  than  on  the  bottom  surfaces.  This,  in  turn,  affects  the 
initial  droplet  evaporation  character!- sties  for  times,  up  to  6  hr  (the  last 
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time  increment  in  the  analysis),  after  contamination.  However,  the  long-term 
yields  associated  with  the  droplet  contamination,  such  as  the  total  amount  of 
contamination  that  evolves  and  surprisingly  the  lifetime  of  the  deposited 
droplets,  ate  not  dependent  on  the  leaf  surface. 

The  leaf  type  (Northern  Red  Dak  versus  Shagbark  Hickory)  has  only  a 
minor  effect  on  the  evaporation  of  deposited  DEM  droplets.  The  measured 
differences  in  evaporation  behavior  for  droplets  deposited  on  the  oak  and 
hickory  leaves  are  not  considered  to  be  operationally  significant. 

The  condition  or  age  of  the  oak  leaf  primarily  affects  the  percent¬ 
age  of  the  liquid  droolet  contamination  that,  eventually  evolves.  However, 
the  final  amount  of  l.i quid  agent,  that  is  recovered  as  vapor  from  the  oak  leaf 
is  strongly  dependent  not  only  cn  the  condition  or  age  of  the  leaf,  but  also 
on  the  initial  viscosity  of  the  liquid  droplet. 

The  spread  factor  of  a  thickened  DEM  droplet  deposited  on  a  leaf 
surface  is  affected  mainly  by  the  leaf  surface  and  the  condition  or  age  of 
the  leaf.  The  leaf  surface  (top  versus  bottom)  is  the  most  dominant  factor, 
and  surprisingly  the  difference  in  spreading  of  a  deposited  droplet  is 
greater  between  the  top  and  bottom  surfaces  of  the  leaves  investigated  than 
between  the  leaf  types.  Liquid  droplets  spread  on  the  top  surface  to  a 
greater  extent  than  on  the  bottom  surface  of  both  leaf  species  tested.  The 
average  spread  factor  for  a  deposited  droplet  is  estimated  to  be  2.56 
(+/-0.236  SD)  on  the  top  surface  and  1,88  (+/-0.052  SC)  on  the  bottom  surface, 
for  both  the  oak  and  hickory  leaves. 

However,  there  is  also  evidence  that  the  condition  or  age  of  the 
leaf  affects  the  spreading  of  the  droplet  on  the  leaf  surface.  A  signif¬ 
icant  difference  was  detected  in  spreading  of  droplets  deposited  on  the  green 
September  oak  leaf  and  the  red  October  oak  leaf.  This  is  manifested  by  the 
interaction  effect  between  the  leaf  surface  and  the  leaf  condition  iri 
Experiment  2.  The  average  spread  factor  For  a  droplet  deposited  on  the  top 
surface  of  a  green  oak  leaf  is  2.47  (+/-0.292  SD),  whereas  the  average  spread 
factor  on  the  top  surface  of  a  red  oak  leaf  is  1„D5  (+/-0.062  SD)>  However, 
the  average  spread  factors  for  the  bottom  surface  of  the  green  and  red  oak 
leaves  are  similar;  1.88  (+/-0.004  SD)  and  1.79  (+/-0.052  SD),  respectively. 

The  viscosity  of  thickened  DEM  (100/1,000  cP)  and  the  w'nd  speed 
(3/11  mph)  over  the  ranges  tested  had  no  detectable  effect  on  the  extent  of 
spreading  of  a  droplet  deposited  on  the  oak  and  hickory  leaves. 

Perhaps  one  of  the  most  significant  results  is  that  a  simple  first 
order  mathematical  expression  is  shown  to  be  adequate  for  representing  the 
disappearance  of  a  thickened  liquid  agent  simulant  droplet  from  contaminated 
leaf  foliage  surfaces  during  the  evaporation  of  the  th  n  i  .quid  film  that  is 
formed  on  the  leaf  surfaces.  Droplet  half-life  is  the  key  and  critical  param¬ 
eter  for  predicting  the  evaporation  of  the  candidate  simulant  agent  from  leaf 
f o 1 iage. 


In  summary,  a  clearer  understanding  has  been  obtained  of  the  effects 
of  liquid  viscosity  of  deposited  droplets,  wind  speed,  and  particularly  the 
properties  of  contaminated  foliage  leaf,  namely  leaf  surface,  leaf  type,  and 
condition  or  age  of  the  leaf  on  the  evaporation  arid  the  spreading  charac¬ 
teristics  of  deposited  DEM  droplets. 
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PREFACE 


The  work  described  In  this  report  was  authorized  under  Projec': 
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EVAPORATION  OF  A  THICKENED  AGENT  SIMULAN1 
FROM  OAK  AND  HICKORY  LEAVES 


1.  OBJECTIVE 

This  report  documents  the  findings  of  the  fourth  in  a  series  of 
experiments  on  the  liquid  droplet  evaporation  and  persistency.  This  labora¬ 
tory  study  was  conducted  to  determine  how  much  vapor  contamination  occurs, 
and  at  what  rate  the  vapor  contamination  becomes  airborne  when  the  thickened 
agent  simulant  diethyl  malonate  (DEM)  is  dispersed  in  a  uniform  array  of 
droplets  on  foliage,  oak  and  hickory  leaves.  Once  the  source  of  vapors  is 
better  defined,  the  prediction  of  downwind  concentrations  can  be  accomplished 
with  art  appropriate  model  of  surface  evaporation  to  ascertain  the  vapor  threat 
over  the  given  period  of  evaporation  for  the  threat  agent. 


2.  INTRODUCTION 

The  need  and  requirements  for  experimental  data  to  quantify  the 
evaporation  and  the  persistency  of  thickened  liquid  agents  and  simulants  dis¬ 
persed  as  droplets  on  various  types  of  natural  and  structural  materials  nave 
been  outlined  in  several  reports. j^e  need  includes  not  only  basic  evap¬ 
oration  data  (i.e.,  evaporation  rates,  percent  recoveries,  etc.)  of  droplet 
behavior  ori  the  various  surfaces,  but  there  is  also  a  requirement  to  identify 
the  parameters  that  control  the  evaporation  and  persistency  of  the  deposited 
droplets  and  determine  the  extent  of  their  influence  over  ranges  of  the 
parameters  that  are  operationally  significant. 

An  experimental  program  has  been  devised  to  collect  the  fundamental 
data  needed  to  more  clearly  characterize  and  quantify  the  evaporation  and 
sorption  losses  of  chemical  agents.  This  program  has  three  related  tasks: 

(!)  to  quantify  the  persistency  and  liquid  availability  of  contamination  from 
rionporous  surfaces  and  determine  the  principal  factors  governing  liquid 
persistency,  (2)  to  quantify  the  evaporation  and  sorption  losses  for  droplets 
deposited  on  porous  surfaces  of  concrete  and  sand,  and  (3)  to  determine  the 
vapor  hazards  from  thickened  persistent  agents/simulants  dispersed  on  vegeta¬ 
tion,  turf,  and  foliage. 

In  Phase  I  of  this  research  study,  various  physical  parameters  and 
the  extent  of  their  influence  on  the  persistency  and  liquid  availability  of 
deposited  droplets  on  nonporous  surfaces  of  unpainted  aluminum  and  chemically 
inert  Teflon  substrates  were  identified  by  using  two  candidate  thickened 
liquid  agent  simulants,  DEM  and  methyl  salicylate  (MeS).^  These  two  liquid 
agent  simulants  have  been  used  extensively  in  the  past  as  simulants  for  CW 
agents  TGD  and  THD,  respectively. 

In  Phase  II,  basic  experimental  information  was  obtained  that 
characterized  the  evaporation  and  sorption  losses  of  the  candidate  thickened 
MeS  and  DEM  agent  simulants  deposited  as  droplets  on  wet  and  dry  concrete, ^ 
and  of  DEM  droplets  deposited  on  several  compositions  of  wet  and  dry  sand.^ 

During  previous  studies,  the  following  five  droplet  characteristics 
were  quantified  for  test  periods  that  ranged  from  1  to  2  days:  (1)  the 


15 


half -life  of  the  deposited  droplet  contamination,  (2)  the  average  evaporation 
and  recovery  rates  associated  with  the  half-life,  (3)  the  percent  of  contami¬ 
nation  that  is  vaporized  and  rec  >vered  from  the  concrete  after  1,  2,  and  3 
hr,  (4)  the  total  percent  of  cotaamiriati on  from  the  deposited  droplet  that  is 
vaporized  and  recovered  from  the  concrete  surface,  and  (5)  the  average  droplet 
evaporation  rates  for  1,  2,  and  3  hr  after  deposition. 

In  the  experiments  with  concrete  surfaces,  the  primary  factors 
affecting  the  evaporation  characteristics  of  MeS  and  DEM  were  the  size  of  the 
deposited  droplet  and  the  prevailing  temperature.  Other  controlled  factors 
[i.e.,  viscosity  of  the  thickened  agent  simulant,  moisture  content  of  the 
concrete,  and  the  relative  humidity  (RH)  of  the  incident  airstream]  had  little 
effect  on  the  evaporation  characteristics  of  the  deposited  droplets  for  the 
conditions  studied. 

The  best  estimate  for  the  total  percent  of  recoverable  contamination 
from  concrete  within  1  to  2  days  was  1S%,  which  was  the  extent  of  the  measure¬ 
ment  in  this  study.  However,  approximately  two-thirds  of  the  contamination 
that  eventually  evolved  from  the  concrete  w  s  recovered  within  2  to  3  hr  after 
deposition  at  temperatures  from  60  to  100  °F .  Therefore,  3  hr  were  judged  to 
be  the  critical  period  for  secondary  vapor  hazard,  following  contamination  of 
concrete  with  thickened  agents  having  intermediate  volatility. 

The  half-life  of  droplet  contamination  on  concrete,  or  the  time  to 
recover  50 %  of  the  mass  deposited,  was  principally  affected  by  the  prevailing 
temperature,  the  agent  simulant  characteri sties  (i.e.,  vapor  pressure,  spread 
factor,  etc.),  and  the  incident  wind  speed  for  the  ranges  of  the  variables 
tested. 


The  spread  factor  of  a  droplet  deposited  on  concrete  was  found  to 
be  a  function  of  the  time  after  deposition.  A  maximum  spread  factor  value  of 
6  [standard  deviation  (SD)  =  1.2]  was  achieved  after  approximately  1  hr  from 
an  initial  spread  factor  of  5  (SD  =  1.27).  However,  except  for  the  viscosity 
of  the  agent  simulant,  the  other  factors  investigated,  most  notably  the  mois¬ 
ture  content  of  the  concrete,  droplet  size,  and  the  liquid  agent  simulant, 
did  not.  significantly  influence  the  droplet  spread  factor  in  these  experiments. 

In  the  experiments  with  various  compositions  of  wet  and  d^y  sand, 
the  primary  factors  affecting  the  evaporation  characteristics  of  DEM  were  the 
size  of  the  deposited  droplet,  the  ambient  temperature,  and  the  incident  wind 
speed.  Other  controlled  factors  [i.e.,  viscosity  of  the  thickened  agent  simu¬ 
lant,  moisture  content  of  the  sand,  composition  of  the  sand  (particle  size), 
and  the  RH  of  the  incident  airstream]  had  little  effect  on  the  evaporation 
characteri sties  of  the  deposited  droplet  for  the  conditions  studied. 

Among  the  three  dominant  factors,  the  ambient  temperature  is  the 
primary  factor  controlling  the  percent  of  contamination  recovered  as  vapor 
from  the  droplets  deposited  on  sand.  For  the  first  hour  after  contamination, 
wind  speed  is  the  second  most  important  factor.  However,  after  the  first 
hour,  the  size  of  the  droplet  deposited  on  the  sand  had  a  slightly  greater 
effect  on  the  percent  of  contamination  recovered  than  the  wind  speed.  The 
size  of  the  droplet  is  the  primary  factor  controlling  the  evaporation  rate  of 
the  liquid  droplet  deposited  on  sand.  The  temperature  is  the  second  most 
important  factor,  arid  the  wind  speed  is  the  third  most  important  factor 
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(parameter)  affecting  the  average  evaporation  rates  of  the  droplets  during 
the  1-,  2~„  3-,  and  6-hr  sampling  periods.  In  these  experiments,  there  were 
interaction  effects  between  the  droplet  size  and  the  wind  speed  with  the 
ambient  temperature  that  also  affected  the  evaporation  rate  of  the  droplets 
deposited  on  sand.  Changes  in  both  the  ambient  temperature  and  the  wind 
speed  had  a  greater  effect  on  the  larger  (5  mm  diameter)  droplets  than  on  the 
smaller  (2  mm  diameter)  droplets. 

The  composition  of  the  sand  (particle  size)  had  no  detectable  effect 
on  either  the  percent  of  contamination  recovered  as  vapor  from  the  sand  or  on 
the  average  evaporation  rate  of  the  droplets  deposited  on  sand  during  the  1-, 
2-,  3-,  and  6-hr  sampling  periods.  A  slightly  greater  percent  of  contamina¬ 
tion  of  DEM  droplets  deposited  on  sand  was  recovered  from  wet  sand  than  from 
dry  sand  for  each  of  the  sampling  times;  however,  the  differences  in  recovery 
were  not  statistically  significant.  Evaporation  rates  from  wet  sand  were 
consistently  greater  than  the  rates  for  dry  sand;  however,  the  differences 
were  within  experimental  error.  Therefore,  for  all  practical  purposes,  DEM 
droplets  evaporate  it  the  same  rate  during  the  first  6  hr  whether  they  are 
deposited  on  dry  or  wet  sand.  Liquid  viscosity  [100  per  1,000  centi poise 
(cP)]  of  DEM  had  no  detectable  effect  on  either  the  percent  of  contamination 
recovered  as  vapor  or  on  the  average  evaporation  rates  of  the  droplets  depos¬ 
ited  on  sand  during  the  first  6  hr. 

The  extent  of  spreading  of  a  droplet  deposited  on  sand,  as  measured 
by  the  spread  factor,  varied  little  for  the  conditions  studied,  and  none  of 
the  six  variables  investigated  in  the  experiment  had  a  significant  effect  on 
the  spreading  of  the  droplet.  The  average  spread  factor  for  thickened  DEM 
droplets,  2  and  5  mm  diameter,  on  wet  and  dry  sand  was  2.7. 

The  available  half-life  data  indicated  that  droplets  of  thickened 
DEM  deposited  on  sand  at  60  °F  have  a  half-life  of  2  to  possibly  10  times 
greater  than  the  half-life  of  the  same  droplets  deposited  on  sand  at  100  °F. 

In  this  study  and  during  Phase  III  of  the  research  program,  experi¬ 
ments  were  conducted  of  the  evaporation  of  thickened  DEM  deposited  as  drop¬ 
lets  on  two  species  of  leaves  from  oak  and  hickory  trees  at  the  Edgewood  Area 
of  Aberdeen  Proving  Ground.  These  experiments  followed  a  2^  bi-level  facto¬ 
rial  design.  The  specific  parameters  of  the  experiments  investigated  included 
the  following: 

«  Liquid  viscosity:  100  and  1,000  cP--the  liquid  simulant  was 
thickened  with  EA  K125  copolymer  to  achieve  the  specified  zero  shear 
viscosi ties 

•  Average  wind  speed  over  the  droplets:  3  and  11  mph 

•  Leaf  surface:  either  the  bottom  or  top  surface  of  the  leaf  was 
contami rated 

•  Leaf  type:  oak  and  hickory  leaves  collected  from  trees  in  the 
Edgewood  Area  of  Aberdeen  Proving  Ground 

•  Leaf  condition:  the  green  leaf  picked  in  September,  and  the 
red/yellow  leaf  gathered  in  October. 
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Two  bi-level  factorial  screening  experiments  were  conducted.  In 
all  experiments,  the  leaves  were  contaminated  with  2  min  diameter  droplets  of 
thickened  DEM,  and  the  air  temperature  was  controlled  at  60  “F.  The  RH  in 
the  experiments  was  not  controlled.  The  average  RH  was  42  +/-8%  SD. 

An  area  of  approximately  4  ft^  was  contaminated  in  each  test.  The 
contamination  density  was  30  g/m2.  A  previous  study  showed  there  was  no  sig¬ 
nificant  difference  in  droplet  evaporative  behavior  at  a  contamination  den¬ 
sity  cf  either  30  g/m2  or  10  g/m?  (NATO  Standard);  therefore,  the  former  was 
chosen  for  experimental  reasons. 

In  keeping  with  the  format  established  iri  previous  reports  and  to 
aid  in  subsequent  modeling  efforts,  an  elaborate  set  of  tables  is  provided 
for  each  test  case  that  completely  characterizes  the  evaporation  of  the  array 
of  uniformly  spaced  and  sized  droplets  deposited  on  the  leaf.  The  principal 
tables  include  vapor  concentration  values  downstream  from  the  contaminated 
area,  residual  droplet  mass,  cumulative  mass  recovered,  evaporation  rates  as 
a  function  time  for  a  deposited  droplet,  and  total  yield  from  the  contami¬ 
nated  area.  Data  are  also  given  on  the  extent  of  spreading  of  DEM  droplets 
on  the  two  leaf  surfaces. 


All  tests  were  performed  in  a  specially  designed  open  circuit,  low- 
speed  wind  tunnel,  which  are  briefly  described  in  this  report.  This  wind 
tunnel  can  accommodate  surfaces  up  to  6  ft  in  length.  The  primary  measure¬ 
ment  in  each  experiment  was  the  time  history  of  the  vapor  concentration, 
measured  with  a  Mi  ran  IA  infrared  vapor  analyzer.  Data  analyses  and  trans¬ 
formations  of  the  spectrometer  information  were  performed  with  the  aid  of  a 
Fortran  computer  program  described  in  a  previous  report.^  This  program  was 
modified  to  be  more  interactive  and  to  run  on  an  IBM  PC/AT  computer,  using  a 
MICROSOFT  Fortran  Compiler  (MICROSOFT,  Bellevue,  WA).  A  listing  of  the  mod¬ 
ified  Fortran  program  is  given  in  Appendix  A. 


3.  EXPERIMENTAL  DESIGN 

In  keeping  with  the  test  strategy  initiated  under  Phase  1,  a 
bi -level  fractional  factorial  design  was  followed  to  develop  a  data  base  for 
clarifying  the  most  critical  physical  parameters  and  the  extent  of  their 
influence  (main  effects)  on  the  persistency  of  liquid  droplets  on  leaf 
surfaces. 

Table  1  lists  the  variables  and  the  test  levels  selected  for  inves¬ 
tigation  in  this  initial  screening  of  variables  and  the  experimental  test 
matrix.  The  design  consists  of  16  distinct  evaporation  tests  conducted  at  an 
ambient  temperature  of  60  °F.  According  to  convention,  a  plus  sign  (  +  )  and  a 
negative  sign  (-)  are  used  to  indicate  the  hiqh  and  low  levels  for  each 
variable  in  each  test.  The  experiment  is  a  2^  factorial  design  and  has  a 
resolution  of  four’  (IV);  however,  because  this  is  a  complete  factorial  design 
in  four  variables,  there  are  no  confounding  of  main  and  interaction  effects. 

Two  experiments  were  run  using  the  factorial  design.  Variable  4  is 
the  only  variable  that  differs  in  these  two  experiments.  In  Experiment  1, 
variable  4  is  the  type  of  leaf  (hicnory  versus  oak),  and  in  Experim  nt  2, 
variable  4  is  the  condition  of  the  oak  leaf  (green  versus  red).  Tht  same 
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f abl e  1.  Design  Matrix  for  Factorial  Experiments 


Test  Variables  Contrast 

1  2  3  4* 
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34 

14 

4 
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T 

134 

15 

- 

4 

4 

4 

234 

16 

4 

4 

4 

4 

1234 

Variable  Identities/Ranges: 

1.  Liquid  Viscosity 

(+)  1,000  cP 

(-)  100  cP 

2*  Wind  Speed 

(4)  11  mph 

(-)  3  mph 

3.  Leaf  Surface 

(4)  Bottom 

(-)  Top 

Experiment  No.  1 
4.  Leaf  Type  (+)  Oak 


(-)  Hickory 


Experiment  No.  2 

4.  Leaf  Condition  (+)  Green  (-)  Red 


*  Hote:  Only  Variable  4  differs  between  experiments  1  and  2. 
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experimental  design  was  used  for  both  experiments.  Thus,  half  the  experiments 
performed  in  Experiment  l  pertaining  to  the  oak  leaves  are  also  appropriate 
to  Experiment  2.  These  eight  tests  {Tests  9-16)  from  Experiment  1  were  not 
repeated  and  are  used  to  complete  the  factorial  design  for  botn  experiments. 


4.  EXPERIMENTATION 

4 . 1  Test  Material s. 

4.1.1  Candidate  Chemical  Agent  Simulant. 

Diethyl  malonate  was  the  candidate  agent  simulant  used  in  this 

study.  The  physical  properties  of  DEM  closely  approximates  the  nerve  agent 
GD.  The  simulant  is  made  viscoelastic  by  adding  either  a  copolymer  or  poly¬ 
mer;  in  this  form,  the  simulant  closely  mimics  the  properties  of  the  thickened 
agent  TGD.  However,  because  the  precise  nature  of  tha  thickened  threat  agent 
is  unknown,  the  test  strategy  was  to  bracket  the  operational ly  significant 
range  of  liquid  viscosities.  Therefore,  two  liquid  viscosities  (.100  and 
1,000  cP)  were  formulated  by  adding  an  appropriate  cone  ntration  of  a  copol¬ 
ymer  thickener  (K125  EA)*  that  were  experimental ly  determined  to  be  2.8  and 
4.8%  (by  weight)  per  100  mL  of  DEM. 

The  pertinent  physical  properties  of  the  candidate  agent  simulant, 
gathered  from  various  sources,  are  in  Table  2.  The  data  on  liquid  vapor 
pressure  were  derived  by  performing  a  linear  regression  of  reported  vapor 
pressure  values.^  The  coefficients  for  the  evaporating  liquid  (in  air)  are 
based  on  the  optimized  Gilland-type  equation.  An  experimental  investigation 
has  been  undertaken  by  the  Physical  Chemistry  Branch,  Research  Directorate, 
U.S.  Army  Chemical  Research,  Development  and  Engineering  Center,  to  obtain 
the  vapor  pressure  values  for  unthickened  DEM  in  the  temperature  range  of 
interest  and  the  best  fit  predictive  equation  for  the  vapor  pressure  of  DEM.^ 

4.1.2  Contaminated  Surface . 

Two  species  of  leaves  were  selected  for  this  study.  The  Northern 
Red  Oak  (quercus  borealis)  and  the  Shagbark  Hickory  (carya  ovata)  were  col¬ 
lected  from  trees  at  the  Edgewood  Area  of  Aberdeen  Proving  Gound.  The  oak 
and  hickory  leaves  identified  as  green  in  the  experimental  design  were  picked 
during  early  September.  Those  leaves  identified  as  red  were  actually  multi¬ 
colored  leaves  { red/yel low/orange,  etc.)  that  were  collected  from  the  same 
area  during  October  of  the  same  year.  The  Northern  Red  Oak  measured  5-9  in. 
long  by  4-6  in.  wide,  and  had  5-11  unequal  bristle-tipped  lobes.  The  top 
surface  of  the  leaf  was  a  dark  green,  and  the  bottom  surface  was  a  paler 
green.  The  leaves  appear  in  late  spring,  turn  to  either  deep  red  or  orange 
by  fall,  and  hang  on  until  late  fall  or  winter.  The  hickory  leaf  is  from  the 
Shagbark  Hickory,  which  is  the  most  widespread  type  of  hickory  tree  on  the 
American  continent.  The  compound  leaves  of  the  hickory  are  alternately 


^Manufactured  by  Rohm  and  Haas,  Philadelphia,  PA.  Copolymer  EA  K125  is  80% 
PMMA,  7%  ethyl,  and  13%  butyl  acrylate,  with  an  MW  of  2.5  X  10^. 
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Table  2.  Physical  Properties  of  Chemical  Agent  Simulant 


Properties  Diethyl  Malonate 


Molecular  weight,  gm/mole 

160.17 

Density,  gm/crn^ 

1.055 

9  25  °C 

Surface  Tension,  dynes/cm 

32.3 

@  25  °C 

Vapor  Pressure,  mm  Hg 

60  °F 

0.195 

VO 

o 

r*H 

• 

O 

80  °F 

0.427 

to. 255) 

100  °F 

0.885 

(0.592) 

Diffusivity,  cm2/$ec 

60  CF 

0.060 

u. 

o 

o 

00 

0.0646 

100  °F 

0.0689 

Volatility,  jjg/cnf* 

60  °F 

1.739 

(0.897) 

80  °F 

3.659 

(2.181) 

100  °F 

7.310 

(4.882) 

arranged  on  a  stem  with  five  or  seven  leaflets.  The  narrow  base  of  each 
leaflet  is  attached  to  the  leaf  stem.  The  three  outer  leaves  are 
4  to  6  in.  long,  while  the  lower  (inner)  ones  are  much  smaller.  Narrow 
at  the  base  and.  wide  at  the  top,  the  margin  of  each  leaflet  is  toothed 
and  the  shape  is  described  aas  obovate.  Photos  of  the  oak  and  hickory 
leaves  are  shown  in  Figure  1. 


At  the  most,  1  to  2  weeks  may  have  transpired  between  the  time 
the  loaves  were  collected  and  used  in  an  evaporation  experiment.  To  reduce 
the  deterioration  of  the  leaves  during  this  period,  the  leaves  were  stored  in 
sealed  polyethyle  ie  bags  and  ref ri gerated.  There  was  no  discernible  differ¬ 
ence  in  the  appearances  of  most  of  the  leaves  after  2  weeks  of  storage. 

The  leaves  that  appeared  to  have  changed  were  not  used.  No  attempt  was  made 
in  these  initial  screening  experiments  to  investigate  the  effect  of  storage 
time  of  the  leaves  on  the  evaporation  characteristics  of  droplets  deposited 
on  the  leaves. 

4 . 2  Experimen tal  Wind  Tunnel  Facility. 

An  overall  view  of  the  experimental  Plexiglas  wind  tunnel  facility 
that  was  designed  for  controlled  large-scale  evaporation  studies  is  shown  in 
Figure  2.  Room  air  enters  the  wind  tunnel  through  the  inlet  filter  and  the 
evaporator  of  a  high-volume  27,000  BTU,  water-cooled  air  conditioning  unit 
(Koldwave  Model  K26DF)  and  exits  into  a  laboratory  fume  hood.  A  large  test 
section  can  accommodate  contaminated  materials  up  to  75  in.  long.  The  walls 
of  the  wind  tunnel  downstream  from  the  test  section  are  lined  with  Bytac,*  a 
Teflon  overlay,  to  prevent  adsorption  of  vapors  on  the  walls  and  to  facili¬ 
tate  cleaning.  The  wind  tunnel  offers  a  wind  speed  range  of  approximately 
1-15  mph,  a  temperature  range  of  10-40  °C,  and  a  RH  of  ’5-85%.  Details  of 
this  facility  have  been  described  in  an  earlier  report.^ 

4 . 3  Procedu res . 

All  the  evaporation  experiments  were  conducted,  using  approximately 
4  ft?  of  exposed  leaf  surface.  This  leaf  surface  was  contaminated  with  a 
uniform  array  of  2  mm  diameter  droplets  to  a  deposition  level  of  30  g/m? 
(nominal  values).  The  test  leaf  samples  were  supported  and  held  in  place 
horizontally  2  in.  above  the  wind  tunnel’s  floor  by  a  specially  designed  wire 
rack,  which  had  a  mesh  size  of  approximately  2  in.  Two  wire  racks  (25  in.  long 
by  10.5  in.  wide)  were  used  in  each  evaporation  experiment.  The  leaves  were 
carefully  positioned  on  the  wire  racks  to  form  a  continuous  layer  of  over¬ 
lapped  leaves,  without,  any  large  voids.  This  facilitated  contaminating  the 
leaves  with  a  uniform  array  of  test  droplets  and  prevented  the  loss  of  any 
test  droplets.  A  similar  wire  rack  was  also  'aid  over  the  leaves.  This 
prevented  the  leaves  from  flapping  in  the  wind  during  the  test. 

The  test  droplets  of  the  thickened  DEM  were  expeditiously  produced 
by  simply  immersing  a  rod  into  a  liquid  reservoir  to  a  predeterini ned  depth 
and  then  transferring  the  adherent  liquid  to  the  leaves  by  allowing  the 
droplets  to  drip  off  the  rod.  This  technique,  which  has  been  successfully 
employed  in  previous  droplet  evaporation  experiments,  makes  use  of  a  transfer 
block,  with  an  array  of  uniformly  spaced  rods  of  the  appropriate  size,  to 
expedite  the  contamination  process  and  facilitate  producing  an  array  of 
droplets  with  the  desired  spacing.  With  this  method,  contaminating  the  two 
racks  with  droplets  of  DEM  was  accomplished  in  approximately  10-15  min.  The 
total  liquid  mass  contamination  on  each  rack  of  leaves  was  deteimined  gravi - 
metrically  with  a  standard  laboratory  beam  balance.  This  provided  a  reliable 


*Di stri buted  by  Bolab,  Incorporated,  Derry,  NY 


Figure  2.  Experimental  Wind  Tunnel  Facility 


means  of  estimating  the  average  droplet  size  per  rack.  The  measurements  of 
contamination  mass  had  an  accuracy  of  a / -0.1  g.  Two  contaminated  racks  of 
leaves  were  placed  in  the  test  section  of  the  wind  tunnel.  These  were  butted 
together  to  form  a  continuous  contaminated  area  (patch)  50  in.  long  by 

10.5  in.  wide. 

During  the  course  of  an  experiment,  the  incident  air  temperature 
and  RH  were  measured  with  a  llmni  temp  instrument*  and  associated  electro- 
humidity  temperature  sensors  in  a  probe  *hat  was  projected  into  the  airstream 
ahead  of  the  test  section.  The  data  wore  recorded  on  a  standard  two-channel 
strip  chart  recorder.  The  accuracy  of  the  RH  measurements  is  +/-2.5X,  and  the 
accuracy  of  the  temperature  measurement  is  +/-0.5  °C.  The  wind  speed  [feet 
per  minute  (fpm)]  was  measured  with  a  direct  reading,  electronic  anemometer,** 
with  a  rotating  vane  that,  was  also  Installed  ahead  of  the  test  section.  The 
stated  meter  accuracy  was  +/-2X  of  full-scale  deflection.  The  surface  temper¬ 
ature  of  the  contaminated  leaves  was  measured  with  copper  constantan  thermo¬ 
couples  and  a  multipoint  digital /recording  thermometer  (Omega  Model  2176A***). 

A  measurement  of  the  simulant  vapor  concentrati on  in  the  airstream 
was  made  continuously  at  a  location  approximately  9  ft  downstream  from  the 
contaminated  area  with  a  Mi  ran  1A  analyzer  *  and  recorded  on  a  Linear  Strip 
Chart  recorder. tf  The  Mi  ran  IA  is  a  single  beam  spectrometer  variable  filter 
that  is  capable  of  scanning  the  infrared  spectral  range  between  2.5  and 

14.5  pm. 


The  vapor  samples  were  obtained  from  a  multipoint  probe.  The  probe 
is  a  grid  of  nine  symmetrically  arranged  sampling  tubes  located  at  a  position 
downstream  from  the  test  section  where  a  uniform  vapor  concentration  profile 
was  established  (see  Figure  2).  During  the  course  of  the  experiment,  the  gas 
analyzer  was  periodically  purged  with  an  automatic  zero  gas  purging  system 
(Model  063-5751)  to  enhance  the  long-term  stability  of  the  instrument.  The 
accuracy  of  the  zero  q?s  purging  system  Is  reported  as  +/-1  millivolt  (mv). 

At  the  end  of  the  tt  .  c,  the  analog  rcco^s  of  vapor  concentration/ 
time  information  were  manually  converted  into  a  r..pri  tentative  series  of  data 
points  maximum  -  40)  and  st  red  in  assigned  computer  files  for  detailed 
computer  analysis.  The  reso'i/tion  of  these  data  conversions  is  limited  to 
1  mv  [approximately  0,02  parts  per  mi'l’cr  (ppm)]  which  is  equivalent  to 
the  background  noise  level  of  the  Mi  ran  IA  vapor  analyzer  system. 

A  special  purpos.  1  ortran  computer  program  was  written  to  perform 
the  cumbersome  task'  of  r  dicing  u  i  I  the  digitized  voltage  readings  from  the 
Mi  ran  IA  analyzer  tune  pi  into  an  i  quivalent  time  history  of  vapor  concen¬ 
tration  values  and  transforming  the  basic  vapor  concentrati ens  to  dosage 
values,  mass  transfer  rates,  and  the  deposited  drop  mass  remaining  as 
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a  function  of  time,  etc.  This  enabled  us  to  extract  as  much  information  as 
possible  for  an  in-depth  analysis  of  the  experimental  results  and  to  also 
tabulate  the  mass  of  information  with  a  consistent  style  arid  notation  to 
facilitate  further  reference.  A, discussion  of  the  computer  program  is  given 
in  the  Phase  I  and  fl  reports.'’ The  original  Fortran  program  was  slightly 
modified  to  handle  the  analyses  of  tests  on  an  IBM  PC/AT  computer  for  this 
study.  A  listing  of  the  IBM  PC/AT  computer  version  for  this  study  is  in 
Appendix  A. 


5.  RESULTS 

5.1  Evaporation  and  Recovery . 

In  this  preliminary  screening,  an  experimental  data  base  was  devel¬ 
oped  to  quantify  the  evaporation  and  persistency  of  thickened  DEM  deposited 
on  foliage,  which  consisted  of  the  Northern  Red  Oak  and  the  Shagbark  Hickory 
leaves.  For  purposes  of  this  experiment,  di stinctions  were  made  between  the 
top  and  bottom  surfaces  of  both  species  of  leaves,  and  additionally  for  the 
oak  leaves,  distinctions  between  the  condition  or  age  of  the  leaf,  identified 
as  green  and  red  leaves.  All  the  evaporation  results  are  based  on  tests  with 
one  candidate  agent  simulant,  DEM,  The  physical  properties  of  DEM  closely 
resembles  those  of  the  nerve  agents  having  intermediate  volatility.  When 
thickened  with  a  polymeric  additive,  this  simulant  becomes  more  viscous  and 
closely  mimics  the  properties  of  a  thickened  CW  agent,  such  as  TGD. 

The  primary  purpose  of  these  controlled  wind  tunnel  experiments  was 
to  quantify  as  a  function  of  time  and  under  a  variety  of  conditions  the 
amount  of  agent  and  the  rate  at  which  it  becomes  airborne.  An  extensive 
number  of  tables  and  figures  are  provided  in  Appendices  3-1.  With  this 
information  on  liquid  drcolet.  persistency  /evaporation,  prediction  of  downwind 
concentrations  cart  be  accompli sneci  using  an  appropriate  surface  evaporation 
model  to  determine  the  vapor  threat  to  personnel  over  the  given  period  of 
evaporation. 

A  bi-level  factorial  experiment  was  followed  to  aid  in  clarifying 
and  identifying  the  most  critical  parameters  controlling  the  persistency  and 
evaporation  character: sties  of  thickened  viscoelastic  liquid  droplets  depos¬ 
ited  on  a  porous  surface,  such  as  a  leaf.  The  variables  treated  in  this 
initial  screening  included:  (a)  liquid  viscosity  of  DEM,  (b)  wind  speed, 

( c )  leaf  surface,  (d)  type  of  leaf  (Experiment  1),  and  ( e )  condition  of  !aaf 
(Experiment  2).  By  design,  lb  distinct  tests,  in  Experiment  1,  and  8  compli¬ 
mentary  tests,  in  Experiment  2,  were  investigated.  These  24  tests  were  con¬ 
ducted  at  one  ambient  temperature  of  60  °F  and  with  an  average  RH  of  42%. 

The  results  of  experimental  evaporation  are  given  in  detail  in 
Tables  1-24  of  Appendixes  B-L.  Tables  1-16  contain  the  results  for  the  tests 
performed  in  Experiment  1  with  oak  and  hickory  leaves,  and  Tables  17-24 
contain  the  test  results  in  Experiment  2  pertaining  only  to  oak  leaves. 

Appendix  B  provides  the  absorbance  (volts)  data  measured  by  the 
Mi  ran  IA  vapor  analyzer,  on  which  all  subsequent  tabulations  were  based.  The 
absorbance  voltage  readings  were  derived  from  continuous  strip  chart  record¬ 
ings,  using  a  fixed  sampling  period  that  was  chosen  based  on  the  length  of 
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the  experiment  and  how  quickly  the  readings  changed  during  any  given  test. 

The  sampling  period  ranged  from  10  to  45  min,  but  was  predominantly  15  min  for 
the  high  wind  speed  condition  and  30  min  for  the  low  wind  speed.  An  integra¬ 
tion  of  the  absorbance  volts  and  time  data  was  performed  using  Simpson’s  rule. 
The  area  (volt  minute)  is  proportional  to  the  cumulative  vapor  mass  recovered 
under  the  steady  state  test  conditions.  The  fractional  (normalized)  values 
given  in  the  last  column  of  Appendix  B  are  based  on  the  total  initial  liquid 
contamination  for  two  contaminated  racks  of  leaves.  The  last  value  in  this 
column  is  a  measure  of  the  total  fractional  mass  recovered  from  the  leaves. 

Appendix  C  presents  the  vapor  contamination  levels  developed  from 
the  uniform  array  of  droplets  covering  an  area  of  approximately  4  ft2  of  leaf 
surface.  The  vapor  concentration  is  given  as  a  function  of  time  in  terms  of 
parts  per  million  in  Column  2  and  equivalently  as  micrograms  per  cubic  meter 
in  Column  3,  Columns  4  and  5  indicate  the  vapor  contamination  (micrograms 
per  cubic  meter)  developed  per  unit  area  and  per  unit  contamination  mass.  The 
sixth  and  seventh  columns  present  the  vapor  concentration  attributed  to  an 
average  size  deposited  droplet,  in  terms  of  parts  per  million  and  micrograms 
per  cubic  meter,  respectively. 

Appendix  D  contains  the  data  on  the  evaporation  history  for  a  typi¬ 
cal  test  droplet  in  the  array  and  the  results  of  a  simple  half-life  model 
fitted  to  the  residual  droplet  mass.  Tne  elapsed  time  is  given  in  Column  1 
of  the  tables.  The  residual  droplet  mass,  in  terms  of  milligrams,  and  the 
fractional  mass  remaining  are  shown  in  Columns  2  and  3,  respectively.  Alter¬ 
nately,  Columns  4  and  5  in  the  table  indicate  the  cumulative  mass  recovered 
in  terms  of  milligrams  of  mass  and  fractional  amount.  The  right  half  of  this 
table  provides  the  predictions  for  a  simple  half-life  model.  The  half-life 
is  estimated  by  a  linear  interpolation  of  the  fractional  mass  recovered. 

A  summary  of  the  half-life  values  for  each  experiment  are  given  in 
Table  4  and  are  analyzed  in  the  Section  6,  Analysis,  of  this  report. 

Columns  6  and  7  of  the  tables  in  Appendix  D  indicate  the  residual 
contamination  mass  in  terms  of  milligrams  and  fractional  amount  derived  from 
the  half-life  model.  Columns  8  and  9  show  two  alternate  ways  of  indicating 
the  elapsed  time  in  the  evaporation  experiment.  Column  9  gives  the  elapsed 
time  in  terms  of  half-lives  and  is  perhaps  more  meaningful  and  useful. 

Appendix  E  contains  the  evaporation  rates  of  the  residual  droplet 
deposited  on  leaf  surfaces;  Columns  1,  2,  and  3  depict  the  elapsed  time  in 
terms  of  minutes,  fractional  values,  and  half-lives.  Column  4  gives  the 
correspond!- ng  droplet  evaporation  rates  in  micrograms  per  minute.  Column  5 
indicates  the  normalized  evaporation  rates.  The  normalization  was  obtained 
by  dividing  the  measured  evaporation  rate  by  the  fraction  of  liquid  droplet 
remai ning. 


Information  defining  the  experimental  contamination  levels  achieved 
for  each  rack  of  leaves  in  the  experiment  are  in  Appendix  F  [e.g.,  grams  of 
contamination,  number  of  droplets,  grams  of  contamination  per  area  (square 
meter),  and  grams  of  contamination  per  droplet].  In  most  instances,  the 
level  of  contamination  of  one  rack  of  leaves  is  identical  to  the  level  of 
contamination  of  another  rack;  therefore,  the  estimated  mean  droplet  mass  for 
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the  experiment  Is  the  same  as  that  determined  for  the  individual  racks  of 
leaves.  In  these  cases,  the  Indicated  equivalent  droplet  diameter  (rnilli 
meter)  is  also  the  same. 


Graphs  depicting  the  evaporation  behavior  of  a  droplet  on  a  leaf 
surface  are  shown  in  Appendixes  G  through  I.  Plots  of  the  residual  droplet 
mass  (milligram)  versus  time  are  in  Appendix  G.  Appendix  H  depicts  the 
corresponding  droplet  evaporation  rates  (micrograms  per  minute)  as  a  function 
of  time.  The  rates  are  given  as  negative  values  in  keeping  with  the  concept 
of  vapor  mass  lost  by  the  deposited  droplet.  Appendix  I  gives  a  combined 
plot  showing  the  fractional  mass  remaining  and  the  compl imentary  plot  of 
fractional  mass  recovered  as  a  function  of  time,  normalized  by  dividing  time 
by  the  droplet  half-life.  Additionally,  a  first  order  half-life  model  fit  to 
data,  given  the  fractional  droplet  mass  remaining  is  indicated. 

5 . 2  Droplet  Spre ad  Factors . 

The  extent  of  spreading  of  a  liquid  droplet  deposited  on  leaf  sur¬ 
face  was  determined  from  measurements  of  the  minimum  and  maximum  diameter  of 
the  coploymer  residue,  which  was  visible  on  the  leaf  surface  after  the  liquid 
droplet  had  evaporated.  The  residual  of  40  of  1,472  total  droplets  in  the 
uniform  array  were  examined  for  each  test  case.  These  values,  as  well  as  the 
average  spread  diameter  for  the  sample  of  droplets,  are  in  Appendix  J.  The 
appropriate  spread  factor  information,  derived  from  the  ratio  of  the  average 
spread  diameter  of  the  deposited  droplet  and  the  equivalent  mass  diameter  of 
the  droplets  (Appendix  F),  is  summarized  in  Table  3. 


6.  ANALYSIS 

6 . 1  Evaporation  and  V apor  Recovery . 

In  keeping  with  the  procedure  established  in  Phase  I,  seven  droplet 
evaporation  characteristics  were  selected  from  the  pool  of  empirical  informa¬ 
tion  cited  above  to  describe  the  pers’stency/evaporation  of  a  droplet  depos¬ 
ited  on  a  leafy  surface.  Information  of  this  type  provides  the  responses 
required  for  detailed  statistical  analysis  of  the  experimental  data  and  is 
extremely  useful  in  identifying  the  condi tions/cri tical  parameters  that  con¬ 
tribute  to  the  vapor  hazard  produced  by  contaminated  surfaces.  The  seven 
evaporation  characteristics  that  seem  most  pertinent  are  as  follows: 

•  The  percent  of  contamination  recovered  after  the  1st,  2d,  3d, 
and  6th  hr  from  droplets  deposited  on  leafy  surfaces 

•  The  average  droplet  evaporation  rates  (micrograms  per  minute) 
based  on  a  1st,  2d,  3d,  and  6th  hr  following  deposition  on  the  leaf  surfaces 

•  The  half-life  (minutes)  for  a  droplet  in  the  uniform  array  of 
droplets  deposited  on  the  leaf  surfaces  or  the  time  required  to  recover  50% 
of  the  initial  (volatile)  contaminant 

•  The  average  evaporation  and  recovery  rates  (micrograms  per 
minute)  associated  with  the  half-life  of  the  contaminant 
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Table  3.  Average  Spread  Factor  of  2  mm  Diameter  Droplets  of  Thickened 
Diethyl  Malonate  on  Leaf  Surface  at  60  °F  Air  Temperature 
and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

-r.osity 

|  1,000  cP 

Nominal  M 
3  mph 

ind  Speed 

11  mph 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

Top 

2.47 

2.72 

2.67 

2.80 

Bottom 

1.89 

1.91 

i 

1.91 

1.35 

Oak 

(Green) 

Tod 

2.90 

2.36 

2.39 

2.24 

Bottom 

1.94 

1.94* 

1.83 

1.80 

Oak 

Top 

1.97 

1.86 

i  . . 

1.99 

1.99 

(Red) 

Bot  :om 

1.77 

1.87 

1.76 

1.77 

Estimate  based  on  rearest 


•  The  total  percent  of  the  contamination  recovered  as  vapor 
from  the  droplets  deposited  on  the  leaf  surfaces 

«  The  lifetime  of  the  droplet  contamination  deposited  on  the  leaf 

surfaces 


•  The  average  evaporation  rate  (micrograms  per  minute)  over  the 
lifetime  of  the  droplet  contamination 

These  seven  droplet  evaporation  characteri sties  are  given  in  Tables  4-16  for 
each  of  the  tests  in  the  two,  2^  factorial  experiments. 

A  factorial  analysis  (Yates'  method),  half  normal  probability  plots 
(HNPP)  analysis  of  the  magnitude  of  the  effects,  and  an  analysis  of  variance 
(ANOVA)  were  performed  to  statistically  examine  the  evaporation  characteris¬ 
tics  in  Tables  4-16.  The  results  of  the  factorial  analysis  and  the  studies 
of  the  magnitude  of  the  effects  in  the  two  factorial  experiments  via  HNPP, 
which  depict  the  most  significant  factors  and  the  0.40,  0.20  and  0.05  confi¬ 
dence  bars  for  Experiments  1  and  2,  respecti vely ,  are  in  Appendixes  K  and  L. 

The  ANOVA  results  for  both  experiments  are  in  Appendix  M„  In  performing  the 
ANOVA,  it  was  arbitrarily  assumed  that  all  interactions  of  order,  three  and 
higher,  were  really  zero,  and  the  five  corresponding  sums  of  squares  are  used 
to  estimate  the  residual  variance  (mean  square  term)  in  each  case.  The  "F" 
statistic  corresponding  to  confidence  levels  of  99.9,  99,  95,  90  and  75 %  for 
each  case  is  Indicated  in  Tables  M1-M26.  Because  at  times  there  is  a  question 
as  to  which  effects  can  reasonably  be  pooled  together  into  the  residual  sum 
of  squares  (which  interactions  will  be  assumed  to  be  either  zero  or  at  least 
negligible),  the  probability  plots  of  the  magnitude  of  the  effects  in  each 
experiment  also  serve  to  confirm  the  more  formal  ANOVA  table.  Adopting  a 
significance  level  of  either  0.10  or  0.20  or  a  confidence  bar  of  0.20,  as 
used  in  HNPP  (or  correspondingly,  a  confidence  level  of  90  or  80%),  seems 
appropriate  in  examining  the  significance  of  the  main  effects  and  interac¬ 
tions  in  this  experiment. 

In  general,  the  factorial  analysis  and  the  ANOVA  results  are  in 
good  agreement.  Tables  17  through  19  summarize  the  findings  of  the  ANOVA  for 
each  of  the  droplet  evaporation  characteristics.  Table  17  provides  a 
summary  of  the  analysis  on  the  half-life  and  lifetime  of  the  deposited  droplet, 
the  total  percent  of  contamination  recovered  as  vapor,  and  the  average 
evaporation  rates  based  on  droplet  half-life  and  lifetime  values.  Table  18 
provides  a  summary  of  the  most  significant  factors  affecting  the  percent 
of  contamination  recovered  as  vapor  after  the  1st,  2d,  3d,  and  6th  hr.  Table 
19  indicates  the  most  significant  factors  affecting  the  average  droplet  evap¬ 
oration  rates  for  the  same  time  periods  after  deposition  of  the  droplets  on 
the  leaf  surfaces. 

6.1.1  Wind  Speed  (Factor  2). 

Inspecting  the  summarized  ANOVA  results  in  Tables  17  through  19 
clearly  indicates  that  wind  speed  [Factor  2  (11  mph  versus  3  mph)]  in  these 
experiments  is  the  most  dominant  factor  in  both  droplet  evaporation 
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Table  4.  Half-Life  (Minutes)  of  Droplet  Contamination  of  2  mm  Diameter 

Droplets  of  Thickened  Diethyl  Malonate  Deposited  on  Leaf  Surface 
at  60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Nominal  Vi 
3  mph 

ind  Speed 

11  mph 

- 

Hickory 

(Green) 

- 

Top 

246 

84 

264 

98 

Bottom 

320 

148 

..  ..  _  . 

332 

156 

Oak 

(Green) 

Top 

245 

100 

287 

136 

Bottom 

367 

150 

404 

162 

Oak 

(Red) 

Top 

339 

142 

315 

137 

Bottom 

J 

341 

145 

315 

150 
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Table  5. 


Average  Evaporation  Rate  (Micrograms  per  Minute)  over 
Droplet  Half-Life  of  2  mm  Diameter  Droplets  of  Thickened 
Diethyl  Malonate  Deposited  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Nominal  M 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

Top 

12.6 

33.1 

12.2 

32.9 

Bottom 

8.7 

20.5 

9.1 

20.8 

Oak 

(Green) 

Top 

10.5 

28.4 

11.3 

23.7 

Bottom 

7.4 

19.0 

8.0 

19.1 

Oak 

Top 

9.3 

22.3 

10.3 

24.4 

(Red) 

Bottom 

8.9 

20,0 

10.1 

22.0 

32 


Table  6.  Total  Percent  of  Contamination  Recovered  as  Vapor  from 
2  mm  Diameter  Droplets  of  Thickeged  Diethyl  Malonate 
Deposited  on  Leaf  Surface  at  60  °F  Air  Temperature  and 
42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

Top 

76 

84 

84 

94 

Bottom 

75 

87 

77 

89 

— 

mm 

Top 

80 

88 

83 

89 

Bottom 

8  6 

87 

83 

86 

Oak 

(Red) 

Top 

81 

86 

98 

98 

Bottom 

83 

88 

93 

96 

Table  7.  Time  (Minutes)  for  Complete  Evaporation  of  2  mm  Diameter  Droplets 
of  Thickened  Diethyl  Malonate  Deposited  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosi ty 

1,000  cP 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Hi  :kory 
(Green ) 

Top 

870 

360 

1,020 

370 

Bottom 

870 

480 

900 

480 

Oak 

(Green) 

Top 

780 

360 

960 

390 

Bottom 

1,280 

. . . . . . . 

465 

1,160 

435 

Oak 

(Red) 

Top 

1,215 

450 

1,280 

560 

Bottom 

1,140 

510 

1,240 

480 

Table  8.  Average  Evaporation  Rate  (Micrograms  per  Minute)  over 
Lifetime  of  2  mm  Diameter  Droplets  of  Thickened 
Diethyl  Malonate  Deposited  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Table  9.  Percent  of  Contamination  Recovered  as  Vapor  1  hr 
After  Deposition  of  2  mm  Diameter  Droplets  of 
Thigkened  Diethyl  Malcnate  on  Leaf  Surface  at 
60  F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 


Hickory 

(Green) 


Oak 

(Green) 


Oak 

(Red ; 


Leaf 

Surface 


Top 


Bottom 


Top 


Bottom 


Top 


Bottom 


100  cP 


Liquid  Viscosity 


Nominal  Wind  Speed 
3  mph  |  11  mph 


16 


12 


16 


10 


10 


10 


39 


23 


33 


22 


24 


23 


1,000  eP 


Nominal  W 
3  mph 


14 


11 


13 


ind  Speed 
11  mph 


11 


11 


33 


22 


24 


21 


24 


22 


Table  10. 


Percent  of  Contamination  Recovered  as  Vapor  2  hr 
After  Deposition  of  2  mm  Diameter  Droplets  of 
Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  U 
3  mph 

ind  Speed 

11  mph 

Nominal  U 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

lop 

29 

63 

•  - 

27 

58 

Bottom 

22 

42 

21 

40 

Oak 

(Green) 

Top 

29 

57 

24 

45 

Bottom 

19 

42 

17 

39 

Oak 

(Red) 

Top 

20 

44 

21 

44 

Bottom 

20 

*3 

_ 

21 

41 

37 


Table  11.  Percent  of  Contamination  Recovered  as  Vapor  3  hr 
After  Deposition  of  2  mm  Diameter  Droplets  of 
Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Hickory 

Top 

40 

76 

37 

75 

(Gr  een) 

Bottom 

32 

58 

30 

56 

Oak 

(Green) 

Top 

40 

74 

34 

62 

Bottom 

27 

58 

23 

54 

Oak 

(Red) 

Top 

29 

60 

31 

62 

Bottom 

29 

59 

4 

30 

58 

Table  12.  Percent  of  Contamination  Recovered  as  Vapor  6  hr 
After  Deposition  of  2  mm  Diameter  Droplets  of 
Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

10C 

Liquid  Viscosity 

1  cP  1,000  cP 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

Nominal  k 
3  mph 

ind  Speed 

11  mph 

.  " 

Hickory 

Top 

62 

84 

61 

94 

(Green) 

Bottom 

54 

84 

53 

85 

Oak 

Top 

64 

88 

59 

89 

(Green) 

8ottom 

49 

85 

46 

84 

Oak 

Top 

54 

85 

56 

94 

(Red) 

3ottom 

52 

84 

56 

92 

Table  13.  Average  Droplet  Evaporation  Rate  (Micrograms  per  Minute) 
for  the  First  Hour  After  Deposition  of  2  mm  Diameter 
Droplets  of  Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relati  >  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

i<  sity 

1,000  cP 

Nominal  W 
3  mph 

i nd  Speed 

11  mph 

Nominal  U 
3  mph 

ind  Speed 

11  mph 

i 

Hickory 

(Green) 

Top 

16.9 

36.2 

15.4 

1 

35.9 

Bottom 

10.9 

23.1 

10.8 

23.3 

1 

Oak 

(Green) 

Top 

13.7 

i 

31.0 

14.4 

Bottom 

1 

8.6 

21.5 

9.4 

21.6 

Oak 

(Red) 

Top 

! 

10.9 

25.2 

11.7 

26.3 

Bottom 

10.6 

22.3 

11.3 

24.4 

'.'able  14.  Average  Droplet  Evaporation  Rate  (Micrograms  per  Minute) 
for  the  First  2  hr  After  Deposition  of  2  mm  Diameter 
DroDlets  of  Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosity 

1,000  cP 

Nominal  i*i 
3  mph 

ind  Speed 

11  mph 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

Top 

15.2 

29.2 

14.3 

31.3 

Bottom 

10.4 

21.3 

10.5 

21.7 

Oak 

(Green) 

Top 

12.3 

27.1 

13.1 

24.3 

Bottom 

8.4 

19.7 

9.1 

20.0 

Oak 

(Red) 

Top 

10.5 

23.0 

11.3 

24.9 

Botcom 

10.1 

20.7 

11.0 

22.7 

Table  15.  Average  Droplet  Evaporation  Rate  (Micrograms  per  Minute) 
for  the  First  3  hr  After  Deposition  of  2  mm  Diameter 
Droplets  of  Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  42%  Average  Relative  Humidity 


42 


Table  1.6.  Average  Droplet  Evaporation  Rate  (Micrograms  per  Minute) 
for  the  First  6  hr  After  Deposition  of  2  mm  Diameter 
Droplets  of  Thickened  Diethyl  Malonate  on  Leaf  Surface  at 
60  °F  Air  Temperature  and  423S  Average  Relative  Humidity 


Leaf  Type 
(Condition) 

Leaf 

Surface 

Liquid  Vis 
100  cP 

cosi ty 

1,000  cP 

Nominal  W 
3  mph 

ind  Speed 

11  mph 

Nominal  N 
3  mph 

ind  Speed 

11  mph 

Hickory 

(Green) 

Top 

10..  7 

13.0 

11.0 

16.8 

Bottom 

8.3 

14.1 

9.0 

15.3 

Oak 

(Green) 

Top 

9.2 

13.8 

10.6 

15.9 

Bottom 

7.4 

13.4 

8.2 

14.5 

Oak 

(Red) 

Top 

9.2 

15.0 

10.0 

17.5 

3ottom 

8.8 

13.6 

9.8 

16.8 

■43 


Table  17.  Summary  of  ANOVA  of  24  Experiments  1  and  2:  2  mm  Diameter  Droplets  of  DEM  Deposited 
on  Leaf  Surfaces  at  60  F  Air  Temperature  and  42%  Average  Relative  Humidity 
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experiments.  The  "F"  statistic  associated  with  the  wind  speed  effect  is 
significant  at  0.1%  level  for  all  evaporation  characteristics  examined  in 
both  of  the  factorial  experiments.  The  effect  produced  by  the  wind  speed  is 
predomi  nant'ly  a  direct  effect.  There  is  only  one  notable  interaction  effect 
(Factor  23)  between  the  wind  speed  and  the  leaf  surface,  which  Is  significant 
at  5%  level  in  these  experiments.  For  each  of  the  droplet  evaporation  char¬ 
acteristic  examined,  except  for  the  total  contamination  recovered  from  the 
DEM  droplets  deposited  on  the  leaf  surfaces,  wind  speed  alone  can  explain 
most  of  the  variation  in  the  responses,  80  and  88%  in  Experiments  1  and  2, 
respectively.  The  total  percent  of  contamination  recovered  was  strongly 
dependent  on  the  viscosity  of  the  deposited  liquid  droplet  and  condition  or 
age  of  the  leaf  surface,  especially  in  Experiment  2.  These  effects  are 
discussed  in  Sections  6.1.2  and  6.1.3.  On  the  average,  the  initial  (0-3  hr) 
average  droplet  evaporation  rate  of  a  droplet  deposited  on  the  leaf  surface 
at  3  mph  is  one-half  the  evaporation  rate  of  the  droplet  exposed  to  a  wind 
speed  of  11  mph.  Correspondingly,  the  percent  of  contamination  recovered  as 
vapor  from  the  contaminated  surface  at  3  mph  when  compared  to  11  mph  is  one- 
half.  However,  the  average  droplet  evaporation  rate  for  6  hr  at  3  mph  Is 
nearly  two-thirds  the  evaporation  rate  at  11  mph  (9.3  pg/min  versus 
14.6  ug/min  and  9.2  pg/min  versus  15.1  pg/min  )  in  Experiments  1  and  2.  The 
evaportion  rate  averaged  over  the  lifetime  of  the  droplet  on  the  leaf  sur¬ 
face  at  3  mph  is  38%  of  that  for  droplets  at  11  mph  in  Experiments  1  and  2 
(5.0  pg/min  versus  13.0  pg/min  and  4.6  pg/min  versus  12.3  pg/min),  respec¬ 
tively.  The  difference  in  the  lifetime  of  the  deposited  droplets  at  3  mph 
and  11  mph,  9.3  hr  in  Experiment  1  (980  min  versus  418  min)  and  10.8  hr 
(1,106  min  versus  456  min  in  Experiment  2),  Is  significant,  both  statistically 
and  operationally.  Additionally,  the  3-hr  difference  in  the  half-life  of  the 
deposited  droplets  evaporating  at  3  mph  versus  11  mph,  which  is  attributable 
mainly  to  the  difference  in  the  wind  speed,  in  both  experiments,  is  also  of 
operational  significance. 

In  summary,  the  variation  in  the  evaporation  characteristics  of  the 
DEM  droplets  deposited  on  leaf  surfaces  at  a  constant  temperature  is  due  pri¬ 
marily  to  the  difference  in  wind  speed  (3-11  mph)  in  these  experiments  The 
increase  in  droplet  evaporation  rates,  the  percent  of  contamination  recovered 
during  evaporation,  and  the  decrease  In  persistency  of  the  droplets  deposited 
on  the  leaf  surfaces  exposed  to  wind  speed  of  11  mph,  when  compared  to  3  mph, 
are  both  statistically  and  operationally  significant. 

6.1.2  Leaf  Surface  (Factor  3). 

The  leaf  surface  [Factor  3  (top  versus  bottom)]  in  Experiments  1 
and  2  is  also  highly  significant  at  0.1  and  1.0%  levels,  respectively,  for 
all  the  droplet  evaporation  characteristics  examined,  except  for  the  lifetime 
of  the  droplet  deposited  on  the  leaf  surfaces  and  for  the  total  percent  of 
contamination  recovered  as  vapor  from  the  evaporating  droplets.  Apparently, 
for  short  times  (0-3  hr),  whether  the  top  or  bottom  surfaces  o1'  the  oak  and 
hickory  leaves  are  contaminated,  has  a  direct  effect  on  the;  amount  and  rate 
at  which  the  droplet  contamination  evaporates.  However,  the  leaf  surface 
does  not  have  a  direct  effect  on  the  long-term  yields  in  the  evaporation 
experiment  (i.e.,  the  total  amount  of  contamination  that  e/olves  or  the  total 
time  required  for  evaporation  of  the  deposited  droplet).  There  is  evidence 
of  an  interaction  effect  between  the  top  and  bottom  surfaces  and  condition  or 
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Ayerage  Droplet  Evaporation  Rate  for  Droplet  Half-Life  (Factor  23) 
in  Experiment  1 


Interaction  is  evident  with  the  hickory  and  oak  leaves  in  Experiment  1. 

There  is  however  evidence  of  an  interaction  between  the  leaf  surface  and  the 
wind  speed  (Factor  23)  that  has  an  effect  on  the  Initial  evaporation  rate  of 
the  droplets  in  both  the  ANOVA  and  HNPP  analysis.  While  there  is  only  a 
small  difference  in  the  evaporation  rate  of  the  droplets  deposited  on  the  top 
and  bottom  surfaces  at  the  the  3  mph  wind  speed  (approximately  3  yg/min),  a 
two-way  comparison  (Figure  3)  shows  that  this  interaction  arises  because  there 
is  a  substantial  difference  in  the  evaporation  rates  (10.4  yg/min)  between 
droplets  deposited  on  the  top  and  bottom  leaf  surfaces  at  11  mph.  This  is 
probably  related  to  the  finding  that  droplets  deposited  on  the  top  surfaces 
of  the  oak  and  hickory  leaves  spread  substantially  more  than  droplets  depos¬ 
ited  on  the  bottom  surfaces  of  these  leaves.  With  a  larger  exposed  droplet 
surface,  an  increase  in  the  incident  wind  speed  can  be  expected  to  have  a 
greater  effect  on  the  droplet  evaportion  rates,  etc.  It  is  noteworthy  that 
the  differences  in  the  percent  of  contamination  recovered  from  the  top  and 
bottom  leaf  surfaces  in  Experiments  1  and  2  are  negligible,  approximately  10 
and  5%,  respectiv  l.y.  These  differences  are  not  considered  to  be  operation¬ 
ally  significant  to  warrant  making  the  distinction  between  the  top  and  bottom 
surfaces  of  the  leaf  in  modeling  downwind  vapor  hazards.  In  addition,  the 
leaf  surface  does  not.  have  to  be  considered  to  predict  the  persistency  of  the 
hazard  because  droplet  lifetime  and  the  total  percent  of  vapor  recovered  are 
not  affected  by  the  leaf  surface. 

6.1.3  Leaf  Types  and  Leaf  Conditions  (Factor  4). 

In  comparison  with  the  wind  speed  and  leaf  surface  effects,  the  type 
of  leaf  (hickory  versus  oak).  Factor  4  in  Experiment  1,  has  a  minor  effect  cn 
the  evaporative  behavior  of  the  deposited  thickened  DEM  droplets.  Most 
notably,  the  type  of  leaf  that  is  contaminated  has  a  direct  effect  on  the  rate 
of  evaporation  and  the  half-life  of  the  droplet,  which  are  significant  at  the 
5%  level.  According  to  the  HNPP  analysis,  there  are  no  two  factor  interac¬ 
tions  that  are  significant  at  the  5%  level.  Therefore,  the  interaction 
(Factor  24)  in  Table  17  is  suspect.  The  difference  in  the  half-life  of  DEM 
droplets  deposited  on  hickory  and  oak  leaves  (206/231  min)  is  <30  min  and  is 
not  statistically  significant  by  the  HNPP  standard.  Moreover,  a  difference  of 
30  min  in  droplet  half-life  is  not  believed  to  be  operational ty  significant. 
For  the  first  3  hr  after  deposit,  the  significant  increase  f 2-3  yg/min)  in  the 
average  evaporation  rate  for  droplets  deposited  on  hickory  versus  oak  leaves, 
which  is  judged  to  be  significant,  cannot  be  attributed  to  a  difference  in 
spreading  of  the  droplet  on  the  leaf  surfaces.  Therefore,  the  difference  in 
evaporative  behavior  of  the  drop'ets,  cannot  be  directly  attributed  to  the 
species  of  leaf.  Because  this  increase  in  evapoation  rate  corresponds  to  <5% 
increase  in  the  amount  of  contamination  recovered  from  the  hickory  when  com¬ 
pared  to  the  oak  leaf,  it  is  not  considered  to  be  operationally  significant. 
This  raises  the  hope  that  leaf  species  does  not  have  to  be  included  to  model 
the  evaporative  behavior  of  the  droplets  deposited  on  foliage  in  the  field. 

With  regards  to  Factor  4  in  Experiment  2,  the  condition  of  the  oak 
leaf  (red  October  leaf  versus  green  September  leaf),  the  statistical  analy¬ 
sis  indicates  only  the  total  percent  of  contamination  recovered  is  directly 
affected  by  the  condition  or  age  of  the  leaf.  Factor  4  is  significant  at  the 
0.1%  level;  however,  there  is  also  a  large  interaction  (Factor  14)  between 
the  liquid  viscosity  and  the  leaf  condition,  which  is  also  significant  at 
0.1%,  The  two-way  plot  of  Factor  14  in  Figure  4  shows  that  this  interaction 
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arises  because  there  is  a  significant  increase  (11%)  increase  in  the  percent 
of  vapor  recovered  from  the  1,000  cP  viscosity  DEM  droplets  deposited  on  the 
red  oak  leaf  over  the  green  oak  leaf  (96  versus  85%),  but  there  is  no  differ¬ 
ence  in  the  percent  of  vapor  recovery  of  the  100  cP  viscosity  DEM  droplets 
on  the  red  and  green  oak  leaves.  There  is  also  some  evidence  of  this  interac¬ 
tion  effect  on  the  percent  of  vapor  recovered  after  3  and  6  hr,  because 
Factor  14  is  significant  at  5%  in  both  the  ANOVA  and  HNPP  analysis.  The  only 
other  noteworthy  interaction  involving  the  condition  of  the  oak  leaf  is 
Factor  34  in  Experiment  2.  This  interaction  between  the  leaf  condition  and 
the  leaf  surface  was  discussed  previously  in  this  report. 

In  summary,  the  primary  effect  that  Factor  4  (leaf  condition  or 
age)  has  in  this  evaporation  experiment  is  on  the  percent  of  contamination 
that  is  eventually  recovered  as  vapor  from  the  leaves.  However,  the  final 
amount  of  agent  recovered  from  the  oak  leaf  surfaces  is  strongly  dependent  on 
the  initial  viscosity  of  the  liquid  droplet,  as  well  as  the  condition  or  age 
of  the  oak  leaf. 

6.1.4  Li quid  Viscosity  (Factor  1). 

Although  the  factorial  analysis  results  of  the  two  statistical  analy¬ 
sis  methods  are  in  general  agreement,  there  is  a  major  difference  between  the 
two  in  judging  the  significance  of  Factor  1,  the  liquid  viscosity  of  the 
deposited  droplets  in  these  experiments.  According  to  the  results  of  the 
HNPP  of  the  standardized  effects,  the  liquid  viscosity  is  not  as  dominant  a 
factor  in  these  experiments  as  the  ANOVA  results  in  Tables  17  to  19  indicate. 
This  was  substantiated  by  a  one-way  ANOVA  on  this  data. 

According  to  the  ANOVA  (Factor  1),  the  liquid  viscosity  (1,000  cP 
versus  100  cP)  has  a  significant  effect  on  the  percent  of  contamination 
recovered  as  vapor  from  the  leaf  surfaces  in  both  experiments  (Table  18). 

After  the  first  hour,  there  is  a  significant  interaction  between  the  liquid 

viscosity  and  the  condition  of  the  oak  leaf  in  Experiment  2.  This  is  indi¬ 
cated  by  the  interaction  (Factor  14)  in  the  Tables,  which  is  judged  to  be 
significant  at  the  5%  level.  This  interaction  effect  is  also  highly  sig¬ 
nificant  (0.1%  level)  for  the  total  percent  of  contamination  recovered  from 
the  deposited  droplets  in  Experiment  2.  Surpri si ngly ,  no  such  interaction  is 
manifested  in  Experiment  i.  Apparently,  the  interaction  of  liquid  viscosity 
with  leaf  condition  (green  versus  red  oak  leaves),  as  examined  in  Experiment  2, 
is  greater  than  the  interaction  of  liquid  viscosity  with  leaf  type  (oak  versus 
hickory)  in  Experiment  1. 

However,  according  to  th  ■  HNPP  of  standardized  effects,  the  liquid 
viscosity  does  not  have  a  significant  effect  on  the  percent  of  contamination 

recovered  as  vapor  from  the  leaf  surfaces  in  either  Experiment  1  or  2  for  the 

0-6  hr  time  period.  The  interaction  effect  (Factor  14)  correspond! ng  to  the 
interaction  between  the  liquid  viscosity  and  the  oak  leaf  condition  in 
Experiment  2  is  significant  only  after  evaporation  times  of  3  hr  and  longer. 
Interaction  ot  liquid  viscosity  with  leaf  condition  is  not  evident  for  short 
evaporation  periods  (0  to  2  hr)  after  droplet  deposit. 

According  to  ANOVA,  the  viscosity  of  the  liquid  contamination  has  a 
significant  effect  on  the  half-life  of  the  droplets  deposited  on  the  oak  and 
hickory  leaf  surfaces  in  Experiment  1  (5%  level);  however,  it  has  little 
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effect  on  the  half-life  of  the  droplets  deposited  on  the  green  and  red  oak 
leaves  in  Experiment  2.  The  HNPPs  of  the  factorial  analysis  for  the  same 
results  indicate  there  is  no  significant  difference  in  the  half-life  of  the 
100  and  1,000  cP  droplets  deposited  on  leaf  surfaces  in  Experiment.  1 
(208/217  min)  and  in  Experiment  2  (229/225  min). 

The  HNPP  and  the  AN0VA  indicate  that  the  differences  in  total  per¬ 
centage  of  contamination  recovered  from  the  deposited  droplets,  with  initial 
viscosities  of  100  and  1,000  cP  (82.5/85.6%)  ana  (84.5/90.8%)  in  Experiments  1 
and  2,  as  indicated  in  Table  17,  are  significant  at  the  5%  level.  The  actual 
differences,  approximately  3  and  6%,  in  the  total  percent  of  contamination 
recovered  between  the  100  and  1,000  cP  viscosity  droplets  are  probably  not 
operationally  significant. 

The  AN0VA  and  HNPP  results  indicate  that  the  viscosity  of  the  liquid 
contamination  does  not  significantly  effect  the  lifetime  of  the  droplet  con¬ 
tamination  in  these  experiments.  Although  the  100  cP  droplets  consistently 
exhibited  a  lifetime  that  is  less  than  the  liftiine  of  1,000  cP  droplets  in 
both  Experiment  1  (69  min)  and  Experiment  2  (38  min),  these  differences 
cannot  be  judged  to  be  significant  at  the  5%  level  in  the  HNPP. 

The  AN0VA  and  the  HNPP  results  also  indicate  that  the  average  evap¬ 
oration  rates  of  the  100  and  1,000  cP  viscosity  droplets  are  not  significantly 
different  in  the  early  stage  (0  to  2  hr)  of  the  evaporation  process  in 
Experiments  1  and  2.  However,  in  the  later  stage  of  the  process,  a  statis¬ 
tically  significant  difference  in  the  average  evaporation  rate  for  the  100 
and  1,000  cP  droplets  is  evident  [e.g., ,  after  6  hr  in  Experiment  1  (11.2  ug/min 
and  12.6  ug/min)  and  in  Experiment  2  (11.3  ug/'min  and  12.9  ug/min)].  It  is 
noteworthy  that  the  average  evaporation  for  the  6-hr  period  is  greater  for 
the  1,000  cP  droplets  than  for  the  100  cP  droplets.  The  difference  of  approx¬ 
imately  1  ug/min  amounts  to  a  difference  of  10%  in  the  rates,  which  is  prob¬ 
ably  of  little  operational  significance. 

6 . 2  Droplet.  Spread  Factors . 

A  factorial  analysis  was  performed  on  the  average  spread  factor 
results  that  were  derived  for  the  droplets  deposited  on  the  leaf  surfaces 
(Table  3).  The  results  of  the  Yates'  factorial  analysis  and  MNP!  of  the 
magnitude  of  the  effects  are  in  Appendix  N.  The  AN0VA  tables  for  the  droplet 
spread  factors  are  in  Appendix  0.  Both  the  HNPP  and  the  AN0VA  indicate  that 
the  leaf  surface  [Factor  3  (top  versus  bottom  surface)]  is  the  most  dominant 
factor  affecting  the  extent  of  spreading  of  the  liquid  droplets  on  the  leaf 
surface.  The  droplet  spread  factors  in  Experiment  2  are  also  influenced  to 
some  extent  by  the  condition  of  the  leaf  surface.  Factor  4  is  significant  at 
the  1%  level,  and  the  interaction  between  the  surface  and  condition  of  the 
oak  leaf  (Factor  34),  which  is  significant  at  the  5%  level,  seems  plausible. 

The  other  variables  i ri  these  experiments,  over  the  ranges  tested,  had  no  sig¬ 
nificant  effect,  on  the  extent  of  spreading  of  the  droplets  on  the  leaf  sur¬ 
faces.  Most  important  in  Experiment  1,  the  results  indicate  there  was  rto 
significant  difference  in  spreading  of  the  droplets  deposited  on  the  leaves 
of  the  Northern  Red  Oak  and  the  Skagbark  Hickory. 

The  principal  finding  in  Experiment  1  is  that  the  liqu1'*  droplets 
spread  more  on  the  top  surface  or  the  leaf  than  on  the  bottom  sur  ace  for 
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both  leaf  species  12.66/1,89  and  2.47/1.88  for  the  top/bottom  surfaces  of  the 
hickory  and  oak  leases,  respectively).  The  average  spread  factor  for  droplets 
on  the  top  and  bottom  surfaces  of  these  leaves  are  estimated  to  be  2.56 
(+/-0.236  SO)  and  1.88  (+/-0.052  SD),  respectively. 

In  addition  to  the  difference  in  spreading  of  the  droplets  on  the 
top  and  bottom  leaf  surfaces  in  Experiment  2,  it  is  also  evident  there  is  a 
difference  in  spreading  of  droplets  deposited  on  the  green  September  oak  and 
the  red  October  oak  leaves.  Moreover,  this  difference  in  spreading  is  greater 
for  the  top  surfaces  than  for  the  bottom  surfaces  of  these  leaves,  which 
explains  the  interaction  effect  (Factor  34)  between  the  oak  leaf  surface  and 
the  condition  of  the  oak  leaf.  This  is  evident  in  the  two-way  plot  shown  in 
figure  5.  The  average  spread  factor  for  droplets  on  the  top  surface  of  the 
green  oak  leaf  is  2.47  (+/-0.292  SD),  compared  to  a  spread  factor  of  1.95 
(+/-0.062  SD)  for  the  top  surface  of  red  oak  leaf.  However,  the  average 
spread  factors  for  the  bottom  surfaces  of  the  green  and  red  oak  leaves  are 
quite  similar  (1.88  (+/-0.Q04  SD)  and  1.79  (+/-0.052  SD),  respectively). 
Evidently,  this  interaction  arises  because  there  is  apparently  little 
difference  in  spreading  of  the  droplets  on  the  bottom  surfaces  of  the  green 
and  red  oak  leaves;  however,  there  is  a  significant  difference  in  spreading 
of  the  droplets  deposited  on  the  top  surfaces  of  the  green  and  red  oak  leaves. 

The  viscosity  of  the  thickened  liquid  droplet  and  the  wind  speed, 
over  the  ranges  tested,  did  not  affect  the  spreading  of  the  deposited  drop¬ 
lets  in  these  experiments. 

In  summary,  the  analyses  of  the  droplet  spread  factor  results  indi¬ 
cate  first  that  there  is  a  greater  difference  between  the  top  and  bottom  sur¬ 
faces  of  the  oak  and  hickory  leaves  investigated  than  between  the  oak  and 
hickory  species.  Secondly,  the  spread  factor  for  a  leaf  can  be  expected  to 
vary  with  the  conditio,  of  the  leaf  or  its  age,  as  indicated  by  the  difference 
in  spreading  on  the  oak  leaves  in  September  and  October,  In  general,  these 
droplet  spread  factor  findings  correlate  well  with  the  evaporative  behavior 
of  the  deposited  droplets. 


7.  DISCUSSION 

Graphs  depicting  th  experimental  residua-  mss  and  fractional  muss 
of  the  evaporating  droplets  deposited  on  leaf  foliage  ana  the  predictions  of 
a  first  order  model  are  in  Appendixes  G  and  H.  The  simple  first  order  expres¬ 
sion  defined  as 


or 


-di'i/Zt  =  Km 


m(t)  --  ,4(0  )e~Kt 

is  described  by  the  initial  droplet  mass,  M(0),  and  an  empirical  constant  K, 
the  specific  rate  or  velocity  constant  of  the  process.  Recognizing  that  at 
t  =  t^,  m(t)  =  M(0)/2,  this  velocity  content  can  then  be  defined  in  terms  of 
the  half-liie  of  the  deposited  droplet 
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Figure  5.  Effect  of  Interaction  Between  the  Oak  Leaf  Surface  and  the 
Condition/Age  on  the  Leaf  Spread  Factor  (Factor  34) 
in  Experiment.  2 
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This  simple  expression  fits  reasonably  well  the  experimental  droplet  evapora¬ 
tion  data  obtained  in  Experiments  1  and  2  during  the  most  significant  part  of 
the  volatilization  period,  as  shown  in  Figure  6.  This  raises  the  possibility 
that  the  evaporation  of  droplets  deposited  on  leaf  foliage  can  be  reasonably 
well  predicted,  in  general,  from  the  characteristic  ha  If -life  of  the  contami¬ 
nate  on. 


The  utility  of  the  half-life  model  in  expressing  the  evaporative 
behavior  of  agent  droplets  on  surfaces  is  not  without  precedence.  For  example, 
in  1928,  Walker  et  al.  issued  a  lengthy  report  on  HD  evaporation  from  soil  in 
field  tests  conducted  between  1922  and  192C  at  the  Edgewood  Arsenal.  The 
evaporation  of  large  H  droplets  was  found  to  follow  a  first  order  decay  for 
about  2  to  3  hr,  at  temperatures  ranging  between  about  18  and  28  °C,^  In 
1956 ,  Trick  showed  that  the  evaporation  of  GB  droplet  contamination  from  wet 
arid  dry  grounds  also  followed  the  first  order  relationship. ^  in  1986,  Podoll 
et  al.  found  that  GD,  TGD,  VX,  and  HD  droplets  deposited  on  soil  and  vegeta¬ 
tion  had  similar  curves  of  volatilization.  Generally,  a  slight  maximum  rise 
in  the  volatilization,  which  they  believed  corresponded  to  the  initial  spread¬ 
ing  of  the  droplet,  was  followed  by  a  first  order  decline  in  the  volatiliza¬ 
tion  rate.9 

The  summary  of  the  ANOVA  (Table  17)  for  droplet  evaporation 
Experiments  1  ar.d  2  indicate  that  the  droplet  half-life  depends  principally 
ori  two  or  three  factors  in  these  experiments,  wherein  the  temperature  was 
held  constant.  It  seems  plausible  that  the  half-life  of  the  simulant  agent 
droplet  evaporating  at  constant  ambient  temperature  might  be  reasonably  well 
predicted  by  a  simple  linear  model  involving  two  or  three  terms;  wind  speed, 
leaf  surface,  and  perhaps  leaf  age  or  condition.  The  results  of  fitting 
three  regression  models  (Models  1  and  1B--Experiment  1,  and  Model  2-  IxDeri- 
ment  2)  to  the  experimental  hrlf-life  data  obtained  in  these  two  experiments 
are  in  Appendix  P,  Tables  1  through  3.  In  Model  1,  the  droplet  half-life  is 
estimated  by  the  two  terms  of  wind  ..peed  (B  =  -89.4375),  the  leaf  surface 
factor  (C  -  36.1875),  and  the  constant  218.6875.  In  Model  IB,  a  slightly 
better  estimate  of  droplet  half-life  over  Model  1  is  provided  by  including 
the  effects  due  to  the  liquid  viscosity  of  the  droplet  (A  =  11.1875),  the 
type  of  leaf  (D  -  -12,6875),  and  an  interaction  factor  (BC  =  -11.4375). 

The  multiple  correlation  factor  and  standard  error  of  the  estimate  for 
Modi  1  IB  are  0.9921  and  15.744,  when  compared  to  0.9706  and  26.530  for 
Mode  1.  In  Model  2,  the  droplet  half-life  is  estimated  by  three  terms; 
wine  speed  (B  =  -93.1875),  leaf  surface  (C  -  20.8175)  and  an  interaction 
factor  (CD  =  18.5625)  between  leaf  surface  and  leaf  rendition  or  age,  and 
the  constant  233.4375.  The  multiple  correlation  for  this  model  is  0.9796, 
and  the  standard  error  of  the  estimate  is  23.047.  A  comparison  of  the  three 
model  predictions  is  also  shown  in  Figure  P-1,  which  gives  a  plot  of  the 
experimental  droplet  half-life  versus  the  predicted  droplet  half-life.  In 
addition,  the  best  fit  linear  curve  for  each  of  the  model  predictions  is  also 
shown.  It  is  evident  from  these  curves  that  there  is  little  difference 
between  the  predictions  of  the  models  ori  the  data  in  Experiments  1  and  2. 

This  is  further  exemplified  by  comparing  model  predictions  for  the  same  drop¬ 
let  half-life  in  Table  P-4.  Figure  7  shows  a  two-way  plot  of  the  predictions 
of  droplet  half-life  based  on  the  wind  speed  am  leaf  foliage  surface  param¬ 
eters  cf  the  most  simple  model  (Model  1).  If  the  leaf  surface  effect  is  com¬ 
pared  to  spreadabi 1 i ty  cf  the  droplet  on  the  leaf  foliage,  it  is  evident  that 
the  droplet  half-life  is  inversely  proportional  to  the  wind  speed  and  spread 
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Droplet  Evaporation  on  Northern  Red  Oak  and  Shagbark  Hickory  Leaf  Foliage 


•  Diethyl  Malonate  Droplets  -  2  mm  Diameter 

•  Liquid  Viscosity  -  100  and  1,000  cP 

•  Nominal  Contamination  Density  -  30  g/m^  on  the  Top  and  Bottom  leaf  Surfaces 
o  Wind  Speeds  -  3  and  11  mph 

e  Air  Temperature  -  60  °F 

•  Average  Relative  Humidity  -  42% 


Half— Lifes 


Figure  6.  Comparison  of  Droplet  Half-1  ;fe  Model  Predictions  with  Experimental 
Leaf  Foliage  Results  (Normalized) 
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Figure  7.  Model  1  Predictions  of  the  Half-Life  of  a  2  mm  Diameter  DEM  Droplet 
Deposited  on  Leaf  Foliage 


factor  of  the  droplet.  At  a  constant  wind  speed,  the  difference  ' n  droplet 
half-life  estimates  between  the  top  and  bottom  surfaces  of  the  leaf  is 
explained  reasonably  well  by  the  difference  in  droplet  spread  factor.  For 
example,  at  3  mph,  the  ratio  of  the  estimate  droplet  half- life  on  the  top 
leaf  surface  to  the  bottom  leaf  surface  is  0.79  and  the  ratio  of  the  droplet 
spread  factors  is  0.73. 

In  Figure  8,  a  similiar  two-way  plot  for  droplet  half-life  predic¬ 
tions  based  on  Model  2  Indicates  that  droplet  half-life  prediction  may  be 
complicated  by  some  other  chemical /physical  leaf  properties  that  are  not 
completely  related  to  the  droplet  spread  factor.  For  a  given  month  (September/ 
October),  the  ratio  of  droplet  half-life  estimates  for  the  top  and  bottom 
leaf  surfaces  is  predicted  reasonably  well  by  the  inverse  ratio  of  the  droplet 
spread  factors.  However,  even  though  the  spre.ul  factors  of  the  green  September 
oak  leaf  are  larger  than  those  of  the  red  October  oak  leaf  for  both  surfaces, 
the  estimated  half-lives  of  the  green  September  oak  leaf  are  also  greater 
than  that  of  the  red  October  oak  leaf.  This  explains  the  need  for  the  inter¬ 
action  term  between  leaf  surface  and  leaf  condition  or  age  in  predicting 
droplet  half-life.  Figure  8  also  indicates  that  the  half-life  for  droplets 
deposited  on  the  top  surface  of  the  red  September  oak  leaf,  with  a  spread 
factor  of  2.27,  is  practically  the  same  as  for  droplets  deposited  on  the 
bottom  surface  of  the  green  October  oak  leaf,  with  a  spread  factor  of  1.79. 
Obviously,  the  similarities  and  differences  in  droplet  evaporation  on  leaf 
foliage  cannot  be  explained  by  the  droplet  spread  factor  alone. 

Figures  9  and  10  show  a  comparison  of  the  experimental  and  Model  IB 
predictions  of  simulant  agent  droplet  half-life  for  thickened  simulant  drop¬ 
lets  of  100  and  1,000  cP  deposited  on  the  top  and  bottom  surfaces  of  the 
Northern  Red  Oak  and  Shagbark  Hickory.  Model  IB  is  an  extension  of  Model  1 
and  includes  the  effects  attributed  to  liquid  viscosity  (A  --  +11.1875),  the 
leaf  species  (0  -■  +12.6875),  and  an  interacton  effect  (BC  =  -11.4375)  between 
the  wind  speed  and  the  leaf  surface.  Depending  on  the  wind  speed,  droplet 
half -life  estimates  from  this  model  indicate  that  droplet  half-life  is 
approximately  60-90  min  longer  on  the  bottom  leaf  surface  than  on  the  top 
leaf  surface  for  both  leaf  types.  There  is  also  a  slight  increase  in  half- 
life  expectancy  for  droplets  with  a  viscosity  of  1,000  cP  (30  min)  and  for 
droplets  deposited  on  the  oak  leaf  (30  min)  as  well.  However,  the  increased 
sensitivity  of  Model  IB  is  based  on  a  limited  amount  of  evaporation  and  spread 
factor  data.  The  increase  in  droplet  half-life  expectancy  does  not  appear  to 
be  warranted  by  small  differences  in  droplet  spread  factors  for  100  and  1,000 
cP  liquid  droplets  deposited  on  both  the  oak  and  hickory  leaf  surfaces 
(Figures  9  and  10).  Additional  droplet  evaporation  and  spread  factor  data 
are  needed  to  corroborate  these  findings.  A  30-60  min  refinement  in  pre¬ 
dicting  the  half-life  of  droplets  is  probably  not  important  to  military 
operations  in  the  field.  Therefore,  the  more  simple  model  for  estimating 
droplet  half-life  is  probably  sati sfactory  for  predicting  the  persistency  of 
droplets  on  leaf  foliage  when  corrected  for  temperature  and  droplet  size. 

In  summary,  the  simple  first  order  mathematical  expression  is  ade¬ 
quate  for  representing  the  disappearance  of  a  thickened  liquid  agent  simulant 
droplet  from  a  ontarninated  leaf  foliage  surface  during  the  evaporation  of 
the  thin  liquid  film  formed  on  the  leaf  surface.  Although  the  comparison  of 
experimental  data  and  model  predictions  are  somewhat  limited  due  to  the 
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Figure  8.  Model  2  Predictions  of  the  Half-Life  of  a  2  mm  Diameter  DEM  Droplet 
Deposited  on  Leaf  Foliage 
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Model  IB  Predictions  of  the  Half-Life  of  a  100  cP, 
DEM  droplet  Deposited  on  Leaf  Foliage 
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Figure  10.  Model  IB  Predictions  of  the  Half-Life  of  a  1000  cP,  2  mm  Diameter 
DEM  Droplet  Deposited  on  Leaf  Foliage 
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limited  scope  of  this  study  [2  mm  diameter  droplet  of  100  and  1,000  cP  thick¬ 
ened  DEM  deposited  on  only  two  varities  of  leaf  surfaces  (Northern  Red  Oak 
arid  Shagbark  Hickory)  at  only  one  ambient  temperature,  60  °K],  it  is  expected 
that  the  half-life  model  will  also  hold  for  other  conditions  ( i ,  e  „ ,  droplet 
size,  ambient  temperature,  etc.)  where  evaporation  is  occurring  from  a  thin 
shrinking  film  of  liquid  on  a  relatively  nonabsorbing  surface.  Predictions 
of  the  half-life  of  deposited  droplets  on  leaf  foliage  in  these  experiments 
depend  primarily  on  the  wind  speed  ana  the  leaf  surface  (top/bottom)  and,  to 
a  lesser  extent,  on  type  of  the  leaf  (oak/hickory)  and  leaf  condition  or  age 
(September  oak/October  oak).  The  influence  of  the  leaf  foliage  is  manifested 
to  a  large  extent  by  the  spreading  of  the  deposited  liquid  droplet  mass  and 
the  liquid  surface  area  assumed.  Unfortunately ,  the  spreading  of  agents  on 
surfaces  is  difflcu’t  to  predict  because  of  the  sensitivity  of  spreading  on 
the  chemical  and  the  physical  state  of  the  leaf  foliage.  In  general,  of  the 
most  critical  factors  that  affect  agent  droplet  volatilization  (i.e.  wind 
speed  droplet  size,  and  droplet  spreadabi  1  i ty ) ,  the  spreadabil i t.y  of  the 
deposited  droplets  on  surfaces  is  the  one  that  is  largely  unknown.  This  is 
an  area  that  needs  to  be  explored  further  because  the  rate  of  sorption  and 
biotransformation  of  the  liquid  agent  droplets  are  probably  also  affected  by 
the  spreadabi 1 i ty  of  the  deposited  droplet. 


8.  CONCLUSIONS 

A  clearer  understanding  of  the  effects  of  liquid  viscosity  of  depos¬ 
ited  droplets  (100  cP  versus  1,000  cP),  the  wind  speed  (3  mph  versus  11  rnph), 
and  particularly  the  properties  of  contaminated  leaf  foliage  (namely  leaf 
surface  top  versus  bot.com),  leaf  type  (oak  versus  hickory)  and  the  condition 
or  age  (green  September  leaf  versus  red  October  leaf)  on  the  evaporation  and 
spreading  characteri sties  of  deposited  droplets  of  thickened  diethyl  malonate 
(DEM)  has  been  obtained. 

A  simple  first  order  mathematical  expression  is  adequate  for  repre¬ 
senting  the  disappearance  of  a  thickened  liquid  agent  simulant  droplet  from 
contaminated  leaf  foliage  surface  during  the  evaporation  of  the  thin  liquid 
film  that  is  formed  on  the  leaf  surface. 

Wind  speed  is  the  most  dominant  factor  affecting  the  amount,  rate 
of  return,  and  duration  of  the  hazard  for  2  mm  diameter  droplets  of  thickened 
DEM  deposited  on  a  leaf  surface  at  60  °F  ambient  temperature,,  The  effect 
produced  by  wind  speed  is  predominantly  a  direct  effect,  arid  the  wind  speed 
factor  alone  can  explain  most  of  the  total  variation  (80  and  88%)  in  the 
droplet  evaporation  characteristics  studied  in  the  two  factorial  experiments. 
Only  one  exception  was  found.  In  Experiment  2,  the  the  total  percentage  of 
contamination  recovered  is  also  strongly  dependent  on  the  viscosity  of  the 
deposited  liquid  droplet  and  the  condition  or  age  of  the  oak  leaf. 

The  differences  in  droplet  weathering  on  contaminated  leafy  surfaces 
at  3  and  11  mph  are  significant.  Initially  (0-3  hr),  the  average  droplet 
evaporation  rate  of  the  deposited  2  mm  diameter  droplets  at.  3  mph  is  one-half 
the  evaporation  rate  of  the  deposited  droplets  exposed  to  11  mph  wind  speed. 
However,  after  6  hr,  the  average  droplet  evaporation  rate  at  3  mph  is  nearly 
two-thirds  the  droplet  evaporation  rate  at  11  mph.  The  difference  in  life¬ 
time  of  the  deposited  droplets  at  3  and  11  mph  is  approximately  10  hr,  and 
there  is  a  3-hr  difference  in  the  half-life  of  the  2-mtn  droplets. 


The  leaf  surface  (top  versus  bottom)  Is  the  second  most  Important 
factor  affecting  the  evaporation  behavior  of  the  deposited  DEM  droplets.  The 
DEM  droplets  spread  substantially  more  on  the  top  surfaces  of  the  oak  and 
hickory  leaves  than  on  the  bottom  surfaces.  This  in  turn  affects  the  Initial 
rate  of  evaporation  of  the  deposited  droplet,  especially  at  the  higher  wind 
speed,  up  to  6  hr  (the  last  time  Increment  in  the  analysis)  after  contamin¬ 
ation.  However,  the  differences  in  the  percent  of  contamination  recovered 
from  the  too  and  bottom  leaf  surfaces  are  negligible  (approximately  10  and 
5%)  in  Experiments  1  and  2.  The  long-term  yields  associated  with  the  droplet 
contamination  (i.e,,  the  total  amount  of  contamination  that  evolves  and, 
surprisingly ,  the  lifetime  of  the  deposited  droplets)  are  not  dependent  on 
the  leaf  surface.  Thus,  the  leaf  surface  does  not  have  to  be  considered  to 
predict  the  persistency  of  the  hazard  in  these  experiments. 

The  leaf  type  (Northern  Red  Oak  versus  Shagbark  Hickory)  has  only  a 
minor  effect  on  the  evaporation  of  deposited  DEM  droplets.  The  differences 
in  droplet  evaporation  behavior  for  droplets  deposited  on  oak  and  hickory 
leaves  are  not  considered  to  be  operationally  significant. 

The  condition  or  age  of  the  oak  leaf  primarily  affects  the  percent 
of  the  liqu’d  droplet  contamination  that  eventually  evolves.  However, 
the  final  amount  of  liquid  agent  that  is  recovered  as  vapor  from  the  oak  leaf 
is  strongly  dependent  on  the  initial  viscosity  of  the  liquid  droplet,  as  well 
ns  the  condition  or  age  of  the  leaf. 

Tne  spread  factor  of  a  thickened  DEM  droplet  deposited  on  a  leaf 
surface  is  affected  mainly  by  the  leaf  surface  and  the  condition  or  age  of 
the  leaf.  The  leaf  surface  (top  versus  sottom)  is  the  most  dominant  factor. 
Surprisingly,  the  difference  in  spreading  of  a  deposited  droplet  is  greater 
between  the  top  and  bottom  surfaces  of  the  leaves  investigated  than  between 
the  leaf  types.  Liquid  droplets  spread  to  a  greater  extent  on  the  top  sur¬ 
face  than  on  the  bottom  surface  of  both  leaf  species  that  were  tested.  The 
average  spread  factor  for  a  deposited  droplet  is  estimated  to  be  2.56 
(+/-0.236  SD)  on  the  top  surface  and  1.88  (+/-0.052  SD)  on  the  bottom  surfaces 
of  both  the  oak  and  hickory  leaves. 

However,  there  is  also  evioence  that  the  condition  or  age  of  the 
leaf  affects  the  the  spreading  of  the  droplet  on  the  leaf  surface.  A  signif¬ 
icant  difference  in  spreading  of  droplets  deposited  on  the  green  September 
oak  leaf  and  the  red  October  oak  lea*  was  detected.  This  is  revealed  by  the 
interaction  effect  between  leaf  surface  and  leaf  condition  in  Experiment  2. 

The  average  spread  factor  for  a  droplet  deposited  on  the  top  surface  of  a 
green  September  oak  leaf  is  2.47  (+/-Q.292  SD)  compared  to  1.95  (+/-0.062  SD) 
on  the  top  surface  of  a  red  October  oak  leaf.  However,  the  average  spread 
factors  for  the  bottom  surface  of  the  green  and  red  oak  leaves  are  similar 
[1.88  (+/-0.004  SD)  and  1.79  (+/-0.052  SD)]. 

The  viscosity  of  thickened  DEM  (100/1,000  cP)  and  the  wind  speed 
(3-11  mph)  over  the  ranges  tested  had  no  detectable  effect  on  the  extent  of 
spreading  of  a  droplet  deposited  on  the  oak  and  hickory  leaves. 
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9. 


RECOMMENDATION 


Experimental  droplet  evaporation  and  spread  factor  studies  should 
be  continued  with  DEM  and  other  persistent  liquid  CW  agent/simulants  deposited 
on  other  natural  and  man-made  surfaces  that  have  not  been  investigated  in 
this  research  project  to  better  quantify  their  spreadabil ity,  volatilization, 
persistency,  and  expected  recoveries.  These  studies  should  be  accomplished 
in  order  to  ascertain  and  classify  the  liquid/vapor  threats  posed  by  droplets 
of  the  agent  on  these  surfaces  under  a  variety  of  atmospheric  and  surface 
conditions. 
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PROGRAM  MI  RAN 

**********  PROGRAM  TO  ANALYZE  MIRAN  VAPOR  ANALYZER  DATA  ********* 
********  FROM  WIND  TUNNEL  DROPLET  EVAPORATION  EXPERIMENTS  ******** 


WINDTUNNEL  CONDITION: 

DYNAMIC  AREA  =  10.25  X  3.75  SG  INCHES  (NOMINAL) 
AR£AN=10.5  X  4.C  SO  INCHES  (UPPER  BOUND) 
AREAL=10.0  X  3.0  SQ  INCHES  (LOWER  BOUND) 


PROGRAM  OUTPUT  REPORT: 

(1)  OUTPUT  VOLTAGE  DATA  FROM  MIRAN  1A  ANALYZER. 

(2)  VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OT  DEPOSITED 
DROPLETS,  (PPM/AB  BASED  ON  MIRAN  MASS  BALANCE). 

(3)  VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED 
DROPLETS,  (PPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA). 

(4)  CUMULATIVE  DOSAGE  DERIVED  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED, 
(PPM/AB  BASED  ON  MASS  BALANCE). 

(5)  CUMULATIVE  DOSAGE  DERIVED  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED, 
(PPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA). 

(6)  EVAPORATION  HISTORY  OF  TEST  DROPLET  MEASURED  &  THEORETICAL. 
(?)  EVAPORATION  HISTORY  OF  DEPOSITED  TEST  DROPLET. 

(8)  SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION. C 

(9)  EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY. 

(10)  CHECK  OF  INPUT  AND  OUTPJT  PARAMETER  VALUES. 

(11)  EFFECTIVE  WiNDSPEEDS  FOR  TEST  TO  ACHIEVE  PPM/AE  OF  MIRAN 
CALIBRATION  FOR  ASSUMED  WINDTUNNEL  DYNAMiNC  CROSS-SECTIONAL  AREAS 


CHARACTER*!  ANSWER, DASH 
CHARACTERS  FNAME 
CH/ 1ACTER*72  LL1 ,L1 2, LL3, LL4 
INTEGER  NO, NSLT,HTBL, DISPLAY, NOPTS 
REAL  ENOV, ENDVT 

DIMENSION  VOLT(45>,TMEAC(40),VPPMT(40),VCDT(40),VPPMD(40), 
uVCDD(40),CPMT(40),CCDT(40),CPMD(40),CCDD(40),CUMDT(40),CLiMDD(40), 
8CGJMT  T40 ) , CCUMD(40), SUMVS(40) , EVAPN(40) , EVAPM(40 ) , I  VOL (45  ) , 
&VOLTN(40),EVPN5(40),EVPM5(40),EVPRN(40),£VPRM(40),TIMER(40), 
&XSQMT (40) , XG5QM(40) , CSOMT (40) , CGSQM(40) , FRLT(4C) , FRTM(40) 
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57  1  CONTINUE 

58  DATA  VOLT ,  TMF AC , VPPMT , VCDT , VPPMD  , 

59  &VCDU ,  CPMT ,  CCDT ,  CPMD ,  CCDD ,  CUMDT ,  CUMOD , 

60  &CCUMT , CCUMO , SUMVS , EVAPN , EVAPM , 

61  fcVOLTN,EVPN5,EVPM5,EVPRN,EVPRM, TIMER, 

62  £FRTM,XSQMT,XGSQM,CSQMT,CGSQM,  FRNT,  I VOI./ 11 65*0. 0,45*0/ 

63  C 

64  DASH  = 

65  C 

66  C  READ  EXPERIMENTAL  CONDITIONS  AND  VALUES  FROM  DATA  FILE  ON  DRIVE  3 

67  C 

68  WRITE;*, 1500) 

69  WRiTE(*, 1510) 

70  WRITE(*, 1515) 

71  WRITE(*, 1520) 

72  READ (*,30)  FNAME 

73  C 

74  1519  write;*, 1521) 

75  write;*, 1522) 

76  WRITE;*, 1523) 

77  WRITE;*, 1524) 

78  WRITE;*, 1525) 

79  write;*, 1526) 

80  READ;*, 1529)  NSLT 

81  if;;nslt  .ns.  1)  .and.  ;nslt  .ne.  2>  .and.  ;nsi.t  .me.  3)  .and.  ;n 

82  6SLT  .NE.  4>)  GOTO  1519 

83  C 

84  WRITE;*, 1531) 

85  WRITE;*, 1532) 

86  write;*, 1533) 

87  read;*, 1529)  DISPLAY 

88  C 

89  C  READ  FILE  USES  UNIT  5 

90  C 

91  OPEN;5,FILE=FNAME,STATUS='OLD' ) 

92  read;5,30)  lli 

93  READ;5,30)  LL2 

94  REA0;5,3Q)  LL3 

95  read; 5, 30)  LL4 

96  C 

97  READ;5,35)  GM1TP,GM2TP,GM3TP,DPPT,NCODE,COOEI.,AIRSP,CAL 

98  C 

99  C  ENTER  TEST  INFORMATION  PERTAINING  TO  MIRAN  ANALYZER  RECORD  TO  PE 

100  C  ANALYZED: 

101  C 

107  READl5,40)  ABPV, IKINV.NOPTS.ENDVT 

103  ENDV  -  ENDVT 

104  C 

105  C  ENTER  VALUES  FROM  VOLT  VERSUS  TIKE  CURVE  **AS  MILLIVOLT** 

106  C 

107  read;5,45)  ;ivol;d,j=i,nopts) 

108  CLOSE ;5) 

109  C 

110  C  CONVERT  INPUT  COLUMN  MATRIX  IVOL  LMI LLI VOLTS)  TO  COLUMN  MATRIX 

111C  VOLT  (VOLTS)  E.G.  40  TO  .040 

112  C 
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113  t-rs  50  !  =  I.NOPTS 

1  114  VOLT  ( ! )  =  IVOLCD/1000.0 

1  115  50  CONTINUE 

116  WR!rE(*,51) 

117  DO  60  1  =  1,15 

1  118  WRITEC.52)  I ,  fVOt.*.!  ),  VOL.Tt.  I  >,  1  +  15,  IVOU 1  +  15),  VOLTCK 15),  I«-30, 1  VOL 

1  119  &<IM.))lVOLrO+30) 

1  120  60  CONTINUE 

121  WR1TE(*,53) 

122  WRITE{*,55) 

123  WRITE(*,57) 

124  70  READ(*,30)  ANSWER 

125  IK  (ANSWER  .NE.  •  Y  •  >  .AND.  (ANSWER  .  NE .  <y>)  .AND.  (ANSWER  .NE.  ’N 

126  &' )  .AND.  (ANSWER  .HE.  • n* ) )  GOTO  70 

127  I F( (ANSWER  .kQ.  'N')  .OR.  (ANSWER  .EQ.  1 n' > 5  GOTO  1550 

128  I f'( (ANSWER  ,EO.  1 Y  •  >  .OR..  (ANSWER  .EQ.  ‘ y * ) >  CONTINUE 

129  C 

130  C  COMPUTE  CONTAMiHA  ION  DENSITY  LEVEL  PER  TRAY  (GRAMS/SQ  METER) 

131  C 

132  6FM2 1  =  (GM1TP/.169)  +  .00 

133  GPM22  =  (GM2TP/.169)  +  .05 

134  GPM23  -  (GM3TP/.189)  ♦  .05 

135  GPK24  =  ( ( GM2V'‘  ♦  GF13  TP)/ .3387)  +  .1)5 

136  C 

137  C  ASSIGN  LIQUID  DENSITY  TO  LIQUIDS  .'DSiiTMYl  MALONATE  -  1.05 

138  C  MP.TiiYL  SALICYLATE  =  1.18  C/CC) 

139  C 

140  DENL.1  =  1.05 

141  DENL2  =1.18 

142  C 

143  C  ASSIGN  PERCENT  COPOLYMER  THICKENER 

144  C 

145  CPD1L  =  2.8 

146  CP01H  =  4.8 

147  CPM2L  =  2.0 

148  CPI12H  =  4.5 

149  C 

150  C  ASSIGN  LIQUID  CONVERSION  FACTOR  FOR  CONVERTING  PPM  TO  MICROGRAMS 

151  C  PER  CUBIC  METER  TOR  MIRAN  OPERATING  TEMERATURE  OF  100  DEG  F. 

152  C 

153  COVL1  =  6.278E5 

154  COVI.2  =  5.963E3 

155  C 

156  C  CALIBRATION  INFORMATION  FOR  HIRAN  RELATING  PPM  TO  ABSORBANCE 

157  C  VAMJE 

158  C 

159  I F(COOEl  . EQ.  100.)  GO  TO  100 

160  I F (COOEL  -EQ.  1000.)  GO  10  110 

161  I F(CODEL  .EQ.  200.)  GO  TO  120 

162  IF(COOEl  .EQ.  2000.)  GO  10  130 

163  100  PERCP  =CPD1L 

164  105  DFINLG  =  DENI.  1 

165  COVLQ  =  COV1.1 

166  PRPAB  s  CAl 

167  GO  TO  150 

1(8  110  PERCP  =  cpdii; 
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GO  TO  105 

120  PERCP  CPM2L 
125  DE-.NLQ  <«  DENI.2 
CCVLQ  *  COVL2 
PRPAB  =  CAL 
GO  TO  150 
130  PERCP  ■  CPH2H 
GO  TO  125 
150  CONTINUE 
C 

C  COMPUTE  DROPLET  H*SS  F  IOM  LIQUID  MASS  AND  NUMBEk  OF  DROPLETS 
C  ON  EACH  TRAY  (GRAMS) 

C 

TM1  =  OiMI  TP/DPP  T 
TM2  =  GM2TP/0PPT 
TM3  «  GH3TP/0PPT 
TTMT  »  TMl  +  TM2  +  TF3 
C 

C  COMPUTE  AVERAGE  VALUE  OF  TEST  DROPLET  MASS  (GRAMS) 

C 

!F(NCODE  .GE.  6)  GO  TO  160 
KTDPM  a  TTMT/3.0 

C 

C  COMPUTE  STANDARD  DEVIATION  OF  TEST  DROPLET  MASS 
C 

SDMAS  ^  (((TM1-ETDPF >**2+(TM2-ETDPM)**2+(TM3-ETDPM)**2)/2.0)**  .5 
C 
C 

C  COMPUTE  STANDARD  ERR  K  OF  MEAN  TEST  DROP  MASS 
C 

SEMAS  *  SOMAS/1 .  7320'i 
C 

C  COMPUTE  EQUIVALENT  D 1CPLET  DIAMETER  FOR  KEAN  MASS  (MM) 

C 

CQDPD  *  (((1 .909fi5*E  rDPM)/DENLQ)'*".33333)*10 
C 

C  DETERMINE  IKE  APPROPRIATE  CONVERSION  FACTOR  FOR  SUBSTRATE 
C  ANALYZED  CORRESPONDING  TO  VOLT  MATRIX. - .  INFORMATION 
C 

I F(NCOOE  .LT.  6)  GO  0  165 
160  ETDPM  =  TTMT/2.0 

SDMAS  =  (((TM2-ETDPM; **2  +( TM3-ETDPK)**2)/1 .0)** .5 
EQDPD  =  (( ( 1 .90985*Ei  DPM)/DENLCl)**  .333335*10 
165  IF(NCOOf  .EQ.  IV  GO  0  200 
1FCKCODF  .EQ.  2)  GO  0  220 
I F(NCOOE  .EQ.  3)  GO  10  240 
I F(NCOOE  .  F.Q.  4>  0  TO  260 

IF(NCOOE  .EQ.  5)  GO  TO  280 
I F(NCOOE  .EQ.  6>  GC  TO  285 

DATA  FROM  THREE  SUBSTRATES  REDUCFD  TO  SINGLE  TRAY  EQUIVALENT 

200  rvcr3  =  gm3tp/(ghitp  +  gm2tp  +  gm3tp) 

VGPT  =  GPM23 
NTKAY  ^  3 
TRAVM  =  GK3TP 
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NSET  «  3 

EXPGH  =  GM11P  +  GM2TP  +  GM3TP 
GO  TO  290 

VGPT  IS  A  CONVERSION  FACTOR  USED  TO  CONVERT  DATA  TO  GRAM/ 50  METER 
BASIS. 

NTRAY  IS  ID  NUMBER  BY  POSITION  IN  UINDTUNNEL  TEST  1  UPSTREAM  ETC. 
NSET  IS  NUMBER  OF  SUBSTRATES  USED  FOR  VOLT  INPUT  DATA. 

DATA  INPUT  CORRESPONDS  TO  2  AND  3  SUBSTRATES  REDUCED  TO  SINGLE 
TRAY  EQUIVALENT 

TVCF3  »  GM3TP/<GM3TP  +  GM2TP) 

vgpt  =  GPM23 

NTRAY  »  3 

TRAYM  =  GM3TP 

NSET  *  2 

EXPGH  >=  GM3TP  +  GM2TP 
GO  TO  290 

DATA  INPUT  CORRESPONDS  TO  3  AND  1  SUBSTRATES  REDUCED  TO  SINGLE 
TRAY  EQUIVALENT 

TVCF3  «■  GM3TP/(GM3TP  +  GMlTP) 

VGPT  *  GPH23 
NTRAY  *  3 
TRAYM  «  GM3TP 
NSET  *  2 

EXPGH  »  GH3TP  +  GH1TP 
GO  TO  290 

DATA  INPUT  CORRESPONDS  TO  1  SUBSTRATE  AT  POSITION  3  IN  TUNNEL 

TVCF3  a  1.0 
VGPT  =  GPH23 
NTRAY  «  3 
TRAYM  =  GM3TP 
NSET  »  1 
EXPGH  =  GH3TP 
GO  TO  290 

DATA  INPUT  CORRESPONDS  TO  1  SUBSTRATE  AT  POSITION  1  IN  TUNNEL 

TVCF3  a  1.0 
VGPT  =  GPM21 
NTRAY  =  1 
TRAYM  =  GH1TP 
NSET  »  1 
EXPGH  =  GMlTP 
GO  TO  290 

DATA  INPUT  CORRESPONDS  TO  TWO  SUBSTRATES  AT  POSITIONS  283 

TVCF3  =  1.0 
VGPT  =  GPM24 
NTRAY  =  4 
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281  TRAYM  «  GM3TP  +  GH2TP 

282  NSET  »  6 

283  EXPGM  •>  TRAYM 

284  DPPT  »  DPPT*2 

2851  GO  TO  290 

286  C 

287  C  SELECT  APPROPRIATE  TEST  MASS 

288  C 

289  290  CONTINUE 

290  C 

291  I F(NTRAY  -  2)  300,310,315 

292  30C  TMASS  «  TM1 

293  GOTO  330 

294  310  TMASS  *  TM2 

295  GOTO  330 

296  315  IFfNTRAY  •  4)  320,325,325 

297  320  TMASS  ■  TM3 

298  GOTO  330 

299  325  TMASS  -  (TM2  ♦  TM3J/2 
3CO  C 

301  C  CORRECT  THE  LIQUID  OROP  MASS  ON  SUBSTRATE  TO  ACCOUNT  FOR  PERCENT 

302  C  POLYMER  THICKENER  UHICH  IS  ASSUMED  TO  BE  NON-VOLITILE  INGREDIENT 

303  C 

304  330  CMASS  «■  TMASS*(100.  -  PERCP)/100.0 

305  C 

30(5  C  DETERMINE  THE  CUMULATIVE  DISTRIBUTION  (VOLT. MIN)  FOR  SINGLE 

307  C  SUBSTRATE  USING  TRAPEZOIDAL  RULE 

308  C 

309  SUKVS(I)  =  0.0 

310  VOLTM  «  0.0 

311  DO  400  I  «  2.HOPTS 

312  C 

313  C  TVCF3  PRODUCES  THE  OUTPUT  DATA  EQUIVALENT  TO  A  SINGLE  SUBSTRATE 

314  C 

315  VOLTM  «  < < VOLT < I )+VOLT( I • 1  ))/2)*TMINV*TVCF3 

316  SUMVS(I)  «  SUMVS(I-I)  +  VOLTM 

317  C 

318  C  TIME  INCREMENT  FOR  CORRESPONDING  CUMULATIVE  VOLT. MIN  FOR 

319  C  TABULATING 

320  C 

321  TMEAC(I)  =  (TMINV  *  I )  -  TMINV 

322  400  CONTINUE 

323  C 

324  C  ASSIGN  THE  TOTAL  VALUE  OF  CUMULATIVE  DISTRIBUTION 

325  C 

326  IF((NCOOE  .GE.  6)  .AND.  (ENDVT  .EQ.  1.0))  GOTO  654 

327  GOTO  420 

328  405  CONTINUE 

329  C 

330  C  ASSIGN  A  VALUE  TO  TOTAL  CUMULATIVE  VOLT. MIN  FOR  MIRAN  VOLTAGI  OAT 

331  C 

332  ACVTM  =  (((100. -PERCP>/100. )*EXPGM*1E6)/(ABPV*PRPAB*COVLQ*Y) 

333  IF((NCOOE  .GE.  6)  .OR.  (ENDVT  .EQ.  1.0))  GOTO  422 

334  420  ACVTM  =  SLMVS(NOPTS) 

335  422  CONTINUE 

336  C 
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337 

NSET  «  7 

338 

339  C 

ENOVT  *  0.0 

340  C 

CALCULATE  THE  HALF-IJFE  FOR  EVAPORATION  USING  CUMULATIVE  VOLTAGE 

341  C 

342  C 

READINGS,  SUMVS< I ) 

343 

N  «  NOPTS  -  1 

344 

DO  500  I  »  1,N 

1 

345 

MAFVT  "  SUMVS( I 1/ACVTM 

1 

346 

IF  (HAFVT  .LT„  .5)  GO  TO  500 

1 

347 

IF  E HAFVT  .EQ.  .5)  GO  TO  520 

T 

348 

T2  «  TMEAC(I) 

1 

349 

T1  «  TMEACfI-1) 

1 

350 

V2  *  SUMVSf 1 )/ACVTM 

1 

351 

VI  «  SUMVSf 1-1 )/ACVTM 

1 

352  C 

1 

353  C 

COMPUTE  TIME  VALUE  BY  LINEAR  INTERPOLATION  METHOD 

1 

354  C 

1 

355 

HAFTM  *  f(((T2  -  T1)  *  (.5  -  V1))/(V2  -  Vi))  +  T1) 

1 

356 

GO  TO  530 

1 

357  500 

CONTINUE 

358  520 

HAFTM  -  TMEACCI) 

359  530 

360  C 

CONTINUE 

361  C 

362  C 

EVAPORATION  RATE  AVERAGED  OVER  ONE  HALF-LIFE  (MICROGRAMS/MIN) 

363 

364  C 

ERHLF  *  < (CMAS$/( -2. ) )/HAFTM)*1E6 

365  C 

CALCULATE  NORMALIZED  EVAPORATION  CURVE  FOR  SINGLE  DROPLFT  OF 

366  C 

367  C 

S°ECIFIEO  SIZE 

36tS 

DO  550  I  «  1, NOPTS 

1 

369 

VOLTNfl)  »  SUMVSf  D/ACVTM 

1 

370 

EVAPNfl)  «  1  -  VOLTNfl) 

1 

371  C 

1 

372  C 

CALCULATE  THE  MASS  OF  DROPLET  REMAINING  AS  A  FUNCTION  OF 

1 

573  C 

EVAPORATION  TIME..  EXCLUDING  NON-VOLATILE  POLYMER  CONTENT 

1 

374  C 

1 

375 

EVAPMfl)  *  EVAPNf I )*CMASS 

1 

376  550 

377  C 

CONTINUE 

378  C 

CALCULATE  THE  EVAPORATION  HISTORY  OF  THE  TEST  DROPLET  ASSUMING 

379  C 

380  C 

FIRST  ORDER  MODEL  USING  HALF-LIFE  TIME 

381 

Clf  *  AL0Gf2.0)/HAFTM 

382 

DO  600  I  *  1, NOPTS 

1 

383 

TX  ■  CK*TMEACf I ) 

1 

384  C 

1 

385  C 

NORMALIZED  VALUES 

1 

386  C 

1 

387 

EVPN5( l )  *  EXPf -TK)*1 .0 

1 

388  C 

1 

389  C 

LIQUID  MASS  REMAINING  f GRAMS) 

1 

390  C 

* 

391 

r.'r'M5f  i)  =  EVPN5tn*cMAss 

i 

392  600 

CONTINUE 
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393  C 

PRINTOUT  MI  RAN  ANALYZER  VALUES 

394  c: 

////////////  table  i  mmmm 

395  C 

396 

NTBL-1 

397 

DO  610  IT-1, NSLT 

1 

398 

I F( IT  .EQ.  1)  THEN 

1 

399 

0PEN(6, FILE- 'CON') 

1 

400 

ELSE I F C <  IT  .EQ.  2)  .AND.  ((NSLT  .EQ.  2) 

.OR. 

(NSLT  ..EQ.  3)))  THEN 

1 

401 

GPEN(6,  F I LE=‘TABLE„ 1 '  ,  STATUS* '"EW  ) 

1 

402 

ELSE I  F( ( I T  .EQ.  2)  .AND.  ((NSLT  .NE.  2) 

.OR. 

(NSLT  .NE.  3)))  THEN 

1 

403 

GOTO  610 

1 

404 

ELSE! F( ( IT  .EQ.  3)  .AI.'D.  (NSLT  .EQ.  3)) 

THEN 

1 

405 

OPEN(6, FILE—' PRN 1 ) 

1 

406 

ELSE  I F(  (  1 T  .EQ.  3)  .AND.  (NSLT  .HE.  3)) 

THEN 

1 

407 

GOTO  610 

■j 

408 

ELSEI  F((  I T  .EQ.  4)  .AND.  (NSLT  .EQ.  4); 

THEN 

1 

409 

0PEM(6, F I L E  = 1 PRN  ' ) 

1 

410 

END  IF 

1 

411 

I F ( I T  -EQ,  1)  THEN 

1 

412 

WR!TE(6,804)  WT8L 

1 

413 

ELSE 

1 

414 

WRITE(6,805) 

1 

415 

ENDIF 

1 

416 

I  F ( I T  .EQ.  1)  THEN 

1 

417 

URITE(6,30)  LL1 

1 

418 

WRITE(6,30)  LL2 

1 

419 

UR I TE(6,30)  LI3 

1 

420 

WR!TE(6,30)  LL4 

1 

421 

ELSE 

1 

422 

URITE(6,810)  LL1 

1 

423 

WRITE(6,810)  LI.2 

1 

424 

URITE(6,810)  LL3 

1 

425 

UR I TE(6,81 1 )  LI. 4 

1 

426 

ENDIF 

1 

427 

I F( I T  .EQ.  1)  THEN 

1 

428 

WRITE(6,919) 

1 

429 

URITE(6,923) 

1 

430 

WR!TE(6,931 ) 

1 

431 

WRITE(6,936) 

1 

432 

ELSE 

1 

433 

WR1TE(6,918) 

1 

434 

WRITE(6,922) 

1 

435 

WRITE(6,930> 

1 

436 

WRITE(6,935) 

1 

437 

ENDIF 

1 

438 

DO  650  I  =  1.NOPTS 

2 

439 

TIM  -  ((TM!NV*I )  -  TMINV) 

2 

440 

V  =  VOLT ( I ) 

2 

441 

CV  =  SUMVS(I) 

2 

442 

VN  =  VOLIN(I) 

2 

443 

I F( I T  .EQ.  1)  THEN 

e. 

444 

WRITE(6,941)  TIM,V,TIM,CV,VN 

2 

445 

ELSE 

2 

446 

URITE(6,940)  T IM, V, T IM, CV, VN 

2 

447 

ENDIF 

2 

448  650 

CONTINUE 
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1  449  IFIIT  .EQ.  1)  THEN 

1  45U  WRITE(6,921)  ARPV 

1  451  ELSE 

1  452  WRITE(6,920)  ABPV 

1  453  END  I F 

1  454  CLOSE(6) 

1  455  IF((IT  .EQ.  1)  .AND.  (DISPLAY  .EC.  1))  PAUSE 

1  456  610  CONTINUE 

457  C 

458  C  COMPUTE  CONVERSION  FACTOR  **CPMA[.**  PPM/AB  TO  FIT  ANALY2ED  DATA 

459  C  ABPV  EQUALS  ABSORBANCE  PER  VOLT  AND  COVLQ  IS  LIQUID  CONVERSION 


460 

C 

FACTOR  IN  MG  PER  CUBIC  METER 

461 

C 

462 

X  =  ACVTM  *  ABPV  *  COVLQ  *  IE -6 

463 

C 

464 

c 

AIRSP  EQUALS  WINDSPEED  FOR  TEST  RUN  IN 

MPH  FOR  10.25  INCHES 

465 

c 

(TUNNEL  WIDTH)  AND  3.75  INCHES  (TUNNEL 

HEIGHT) 

466 

c 

467 

654 

CONTINUE 

468 

C 

469 

IF  (AIRSP  .LT.  5.0)  GO  TO  655 

470 

DARTN  =  10.25  *  3.75 

471 

WDTUN  =  AIRSP 

472 

GO  TO  660 

473 

655 

DARTN  =  10.25  *  3.75 

474 

WDTUN  =  AIRSP 

475 

660 

Y  =  AIRSP  *  DARTN  *  .02832  *  88/144 

76 

C 

.  77 

IF  ((NSET  .EQ.  6)  .OR.  (ENDV1  .EQ.  1.0))  GO  TO  4C5 

478 

c 

479 

Z  =  X  *  Y 

480 

c 

481 

CPMAB  =  (TRAYM  *  (100.  -  PERCP)/100. )/Z 

482 

CCVR1  =  ABPV  *  CPMAB  *  TVC^ 

483 

c 

484 

c 

COMPUTE  VAPOR  CONCENTRATION  PRODUCED  BY 

DEPOSITED  DROPLETS 

485 

0 

ON  ONE  SUBSTRATE 

486 

c 

487 

c 

CONVERSION  USING  CALCULATED  PPM/AB  FROM 

MASS  BALANCE  OF 

488 

c 

WINDTUNNEL  DATA 

489 

c 

////////////  TABLE  2  ,////,///// 

490 

c 

491 

NTBL=2 

492 

DO  676  I T=1 , NSLT 

1 

493 

I  F (  I T  EU.  1)  THEN 

1 

494 

OPEN(6,f ILE='C0N' ) 

1 

495 

ELSEIKt  IT  .EQ.  2)  .AND.  ( (NSLT  .EQ.  2) 

■OR.  (NSLT  .EQ.  3))1 

THEN 

1 

496 

OPEl>l(6,  FILE- 'TABLE.  2',  STATUS=' NEW') 

1 

497 

ELSE 1 1  ((IT  .EQ.  2)  .AND.  ((NSLT  .NE.  2) 

.OR.  (NSLT  .NL.  3))) 

THEN 

1 

498 

GOTO  6^6 

1 

499 

ELSE !  F ( ( I T  .EQ.  3)  .AND.  (NSLT  .EQ.  3)) 

THEN 

1 

500 

OPEN (6,  f  I  I.E=  *  PRN 1  ) 

1 

5C1 

ELSEI F( C IT  .EQ.  3)  .AND.  (NSLT  .NE ,  3)) 

THEN 

1 

502 

GOTO  676 

1 

503 

ELSEI F ( ( I T  .EQ.  4)  .AND.  (NSLT  . EQ.  4)) 

THEN 

1 

504 

OPEN(6,f ILE-'PRN' ) 

lb 
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1  505  END  IF 

1  506  I F ( I T  .'0.  1)  THEN 

1  507  WRI TE(6,  104)  NTBL 

1  508  ELSE 

1  509  WP1TE(6,805) 

1  510  ENDIF 

1  511  I F ( I T  .EQ.  1)  THEN 

1  512  WRITE<6,30)  LL1 

1  513  WRITE<6,30)  LL2 

1  514  WRITE (6, 30)  LL3 

1  515  WR;TE(6,30)  LL4 

1  516  ELSE 

1  517  WRITE(6,810)  LL 1 

1  518  WRITE(6,810)  LL2 

1  519  WRITE(6,310)  LL3 

1  520  WRI TE(6,81 1 )  l.t.4 

1  521  ENDIF 

1  522  I F( IT  -EQ.  1)  THEN 

1  523  WRITE{6,944) 

1  524  WRITE<6,951) 

1  525  WRITE(6,971 ) 

1  526  WRITE(6,981 ) 

1  527  WRITEC6.991) 

1  528  WR!TE(6, 1001 ) 

1  529  ELSE 

1  530  WR!T£<6,945) 

1  531  WRITE(6,950) 

1  532  WRITE(6,970) 

1  533  WRI IE(6,98Q) 

1  534  WRITE(6,990) 

1  535  WRITE(6, 1000) 

1  536  ENDIF 

1  537  DO  875  I  =  1.NOPTS 

2  538  C 

2  539  C  CONCENTRATION  IN  PPM 

2  540  C 

2  541  VPPMT(I)  =  VOLT(I)  *  CCVRl 

2  542  C 

2  543  C  CONCENTRATION  IN  MICROGRAM/CUBIC  METER  OR  F ANOGRAMS  PER  CC 

2  544  C 

2  545  VCDT (IT  =  VPPMr(l)  *  COVLQ 

2  546  C 

2  547  C  MICRIGRAMS  PER  CUBIC  METER  PER  METERED  SQt ARED 

2  548  C 

2  549  VCPMS  =  VCDT ( I )/.3387 

2  550  C 

2  551  C  MICROGRAMS  PER  CUBIC  METER  PER  GRAM/ME  TEF'  SQUARED 

2  552  C 

2  553  VCPGM  =  VCDT ( I )/VGPT 

2  554  C 

2  555  C  VAPOR  CONCENTRATION  PRODUCED  BY  SINGLE  I  ROPLCT  EVAPORATING 

2  556  C  FROM  THF  SUBSTRATE  (PPM) 

2  557  C 

2  558  VPPMD(I)  =  VPPMT ( 1 ) /DFPT 

2  559  C 

2  560  C  VAPOR  CONCENTRATION  PROOUCFD  BY  SINGLE  DROPLET  EVAPORATING 
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562  C 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 
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575 

576 

577 

578 

579 

580 

581 
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FROM  T Hfr.  SUBSTRATE  (MICROGRAMS  PER  CUBIC  METER) 

VCDD'I)  =  VCPXI)/DPPT 
TIM  =  ((TMINV  *  I)  -  TMINV) 

A  =  VPPMT(I) 

B  =  VCDT(I) 

C  =  VPPMD(I) 

D  -  VCDDC) 

I F( IT  .EQ.  1)  THEN 

UP.ITE(6<  1041 )  T  IM,A,B,VCPMS,VCPGM,C,D 
ELSE 

WRI TE(6, 1040)  T IM, A,B , VCPMS, VCPGM, C , D 

END  IF 

CONTINUE 

IF( IT  .EQ.  1)  THEN 
WRITE<6, 1889) 

ELSE 

Wr<ITE(6f  1888) 

END  IF 
CL0SE(6) 

I  F'< IT  .EQ.  1)  .AND.  (DISPLAY  .EQ.  D)  PAUSE 
CONTINUE 

VAPOR  CONCENTRATION  PRODUCED  BY  DEPOSITED  DROPS  ON  SUBSTRATE 
USES  THE  MI  RAN  CALIBRATION  FACTOR  FOR  CONVERSION  TO  PPM/AB 
////////////  TABLE  3  //////////// 


3)))  THEN 


588 

NTBL=3 

589 

DO  691  IT-1, NSLT 

1 

590 

I F( I T  .EQ.  1)  THEN 

1 

591 

OPEN (6, FILE- 'CON 1 ) 

1 

592 

ELSE!F((!T  .EQ.  2)  .AND. 

((NSLT  .EQ.  2) 

■  OR. 

(NSLT  .EQ 

1 

593 

OPEN (6,  F I  LE= '  TABLt  3*  , STATUS= 1  NEW  ) 

1 

594 

Et  ;F!F(  r  , EQ.  2)  .AND. 

((NSLT  .NE.  2) 

.OR. 

(NSLT  .NE 

1 

595 

GO ' 0  69. 

1 

596 

ELSE I F( ( I T  .EQ.  3)  .AND. 

(NSLT  .EQ.  3)) 

THEN 

1 

597 

OPEN (6, F I  LB— 1 PRN ' ) 

1 

598 

ELSE I F( ( I T  .EQ.  3)  .AND. 

(NSLT  .NE.  3)) 

THEN 

1 

599 

GOTO  69 

1 

600 

EtSEIFO,  .EQ.  4)  .AND. 

(NSLT  .EQ.  4)) 

THEN 

1 

601 

OPI  N(6,FILE='PRN') 

1 

f  02 

ENDIF 

4 

1 

.  :l3 

I F ( IT  .EQ  1  THEN 

1 

604 

WRITE(6,80;i)  NlBL 

1 

605 

F  L  S  £ 

1 

606 

WK 1 TE(6,805) 

1 

607 

ENDIF 

1 

608 

I F( I T  .EQ.  1)  THEN 

1 

609 

WRI TE(6, 3 J)  III 

1 

610 

WRITE (6, 30)  LL2 

1 

611 

WRI  Tl  (6,30)  L  L 3 

t 

612 

WRI It  (6,30)  LL4 

1 

613 

ELSE 

1 

614 

WP1TE(6,810)  LL 1 

1 

615 

i'lt!  TE(6,81C)  LL2 

1 

616 

r  (I  TF  (6,810)  L  1.7 

7  B 


ro  r\>  ro  r\*  !\>  r-.)  !\>  ro 


0  Line#  1 
1  617 

1  618 
1  619 

1  620 
1  621 
1  622 
1  623 

1  624 

1  625 

1  626 
1  627  680 

1  628 
1  629 

1  630 

1  631 

1  632 

1  633 

1  634 

2  635  C 

2  636  C 

2  637  C 

2  633 

2  639  C 

2  640  C 

2  641  C 

2  642 

2  643  C 

2  644  C 

2  645  C 

2  646 

2  647  C 

2  648  C 

2  649  C 

2  650 

2  651  C 

2  652  C 

2  653  C 

2  654  C 

655 

656  C 

657  C 
653  C 

659 

660 
661 
662 
663 

2  664 

2  665 

2  666 

2  667 

2  668 

2  669 

2  670  690 

1  671 

1  672 
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WR1TE(6,81 1 )  LL4 

END  1 F 

I  Ft  IT  .E0.1)  THEM 
UR1TE(6,944) 

WR!TE(6,956) 

WRITE{6,971) 

WRITE(6,981 ) 

WR1TE(6,991) 

WRI TE(6, 1001 ) 

ELSE 

WR1TEC6.945) 

WRITE(6,955) 

WRI TE(6,970) 

WRITE(6,980) 

WRITE(6,990) 

WRITE(6, 1000) 

END  IF 

DO  690  I  »  1.NOPTS 
ANSWER  (PPM) 

CPMT(I)  -  VOLK  I)  *  ABPV  *  PRPA8  *  TVCF3 

ANSWER  (MICROGRAMS  PER  CUBIC  METER  OR  NANOGRAMS  PER  CC) 

CCDT(l)  *  CPMT(i)  *  COVLQ 

(MICROGRAMS  PER  CUBIC  METER  PER  METER  SQUARED) 

VCPMS  «  CCDT(I)/.3387 

(MICROGRAMS  PER  CUBIC  METER  PER  GRAM  METER  SQUARED) 

VCPGM  =  CCDT ( I )/VGPT 

VAPOP  CONCENTRATION  PRODUCED  BY  SINGLE  DROPLET  EVAPORATING 
FROM  THE  SUBSTRATE  (PPM) 

CPMO(I)  =  CPMKD/DPPT 

ANSWER  (MICROGRAMS  PER  CUBIC  METER) 

CCDD(I)  =  CCDT ( I )/DPPT 
TIM  =  ( (TM1NV  *  I)  -  TMINV) 

A  -  CPMKI) 

8  =  CCDT ( I ) 
i:  =  CPMD(I) 

D  =  CCDD(I) 

I  F(  IT  .EQ.  1)  THEN 

WRITE(6,1041 )  TIM, A, B, VCPMS, VCPGM, CD, 

ELSE 

WR I TE(6, 1040)  TIM,A,B, VCPMS, VCPGM, C,D, 

END  I F 
CONTINUE 

I  F ( I T  .EO.  1)  THEN 
WR I  IE ( 6 , 1 889 ) 
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1  673  ELSE 

1  674  WRITE(6,1888) 

1  675  END  IF 

1  676  CL0SE(6) 

1  677  IF(( IT  .EQ.  1)  .AND.  (DISPLAY  .EQ.1))  PAUSE 

1  678  691  CONTINUE 

679  C 

680  C  COMPUTE  CUMULATIVE  MASS  DISTRIBUTION 

681  c  mim m  table  4  nun un 

682  C 

683  NTBL=4 

684  DO  756  IT=1,NSLT 

1  685  I F( IT  .EQ.  1)  THEN 

1  686  0PEN(6, FI LE='C0N 1 > 

1  687  ELSEI  F(  ( I T  .EQ.  2)  .AND.  ( (NSI.T  .EQ.  2)  .OR.  (NSLT  .EQ.  3)))  TH-N 

1  688  OPEN (6,  FILE='TABLE.4'  .STATUS'-' NEW1 ) 

1  639  ELSEI F(( IT  .EQ.  2)  -AND.  ((NSLI  .NE.  2)  .OR.  (NSLT  .NE.  3)))  THEN 

1  690  GOTO  756 

1  691  ELSE  I  F(  ( I T  .EQ.  3)  .AND.  (NSLT  .F.Q.  3))  TllcN 

I  692  OPEN(6, FI LE" 'PRN 1 ) 

1  693  ELSEI F( ( I T  .EQ.  3)  .AND.  (NSLT  .NE.  3>)  THEN 

1  694  GOTO  756 

1  695  ELSE  I F( ( I T  .EQ.  4)  .AND.  (NSLT  -EQ.  4>)  THEN 

1  696  OPEN (6, FILE= 'PRN 1 ) 

1  697  END  IF 

1  698  I F( IT  .EQ.  1)  THEN 

1  699  WRITE(6,804)  NTBL 

1  700  ELSE 

1  701  WRITE(6,805) 

1  702  END  IF 

1  703  I F( IT  .EQ.  1)  THEN 

1  704  WR!TE(6,30)  LL1 

1  705  WRITE(6,30)  LL2 

1  706  URITE(6,30)  LL3 

1  707  URITE(6,30)  LL4 

1  708  ELSE 

1  709  WRITE(6,810)  LL1 

1  710  WRITE(6,810)  LL2 

1  711  URITE(6,810)  LL3 

1  712  URITE(6, 81 1 )  LI  4 

1  71.3  END  IF 

1  71  ,'F(IT  .EQ.  ! )  i  HEN 

1  715  UR  I T  E  { 6 , 94  7 ) 

1  716  1»'R  IT  E  ( 6 , 95 1 ) 

1  717  WRITE  (6. 976.) 

1  718  WRITE (6, 1051 ) 

1  719  ELSE 

1  720  WH!  ,'£(6,946) 

i  721  WR I TE (6, 950) 

1  722  URITE(6,975> 

1  723  URITE(6, 1050; 

1  724  END  IF 

1  725  C 

T  726  CUMOT(I)  =  0.0 

1  727  CSQMT(I)  =  0.0 

1  728  CGSQM( 1)  =  0.0 
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2  732  C 

2  733  C 

2  734  C 

2  735  C 

2  736 

2  737 

2  738  C 

2  739  „ 

2  740  C 

2  741 

2  742  C 

2  743  C 

2  744  C 

2  745 

2  746  C 

2  747  C 

2  748  C 

2  749 

2  750 

2  751  750 

1  752  C 

1  753 

2  754 

2  755 

2  756 

2  757 

2  753 

2  759 

2  760 

2  761 

2  762 

2  763 

2  764  755 

1  ’65 

1 

1  >0/ 

1  768  756 

769  C 

770  C 

771  C 

772  C 

773  C 

774 

775 
1  776 

1  777 

1  778 
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1  782 
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CUMDD(I)  *  0  0 

DO  750  I  ■  1.NOPTS 

CALCULATE  DOSAGE  USING  PPM/ AS  FROM  MASS  BALANCE  FOR  A 
SINGLE  SUBSTRATE  (MILLIGRAM  MINUTES  PEP  CUBIC  METER) 

COSGT  -•  ( ( ( VCDT  ( I )  +  VfOT(  I  - 1  ))/2.0)  *  ThINv'/IOCO.O) 

CUMDUI)  =  CUMDT(I-I)  ♦  DOSGT 

DOSAGE  ANSWER  PER  SQUARE  METER 

CSQMT(  I )  *=  CUMQT(  I  )/ .3387 

OCSAGE  ANSWER  PER  GRAM  PER  SQUARE  METER 

CGSQM(I)  -  CUMOT( I 5/VGPT 

DOSAGE  ANSWER  PER  DROPLET 

D03GC  *  «(VCDD(  I  )  -*  VCDD(  I  - 1  ))/2.0)  *  TMINV/1000.0) 

CUMDD(!)  =  CUMDD(I-I)  +  DOSGD 
CONTINUE 

DO  755  I  =  1.N0PTS 
A  »  CUMDTC) 

B  =  CSQMT(I) 

C  =  CGSQM(I) 

D  *  CUMOO(I) 

TIM  3  TMEAC(I) 

IF(  IT  .£Q.  1)  THEN 

WR ITE(6, 1061 )  TIM,A,8,C,D 

ELSE 

WRI TE(6, 1060)  TIM,A,B,C,D 

END  IF 

CONTINUE 

1 1  Ml  =  TMEAC(NOPTS) 

CL0SEC6) 

I F ( ( I T  .EQ.  1)  -AND.  (DISPLAY  .EQ.  1))  PAUSE 
CONTINUE 

■>R l NOL1  T  CUMULATIVE  DISTRIBUTION  BASED  ON  PPM/A8  CONVERSION  FACTOR 
OBTAINED  FROM  CALIBRATION  OF  MIRAN  ANALYZER 
//////////  TABLE  5  ////////// 


MTBL=5 

DO  771  1  T  =  1 ,  NSI  T 
I F ( 1 T  .EQ.  1)  THEN 
OPEN (6, F I LE  =  'CON 1 ) 

ELSE! F(( IT  .EQ.  2)  .AND,  ( (NSLT  .CU. 
OPEN (6 ,  F I LE-- 1  TABLE  .5  ‘ ,  S I  AFUS=  'NF.W' ) 
ELSE  1 F( ( IT  .EQ.  2)  -AND.  ((NSLT  .NE. 
GOTO  771 

ELSE  I F ( ( I T  .EQ.  3)  -AND.  (NSLT  .EQ. 
OPEN (6,  F  >  !.E=  1 PRN  ‘ ) 

E LSE I F ( ( ! T  .EQ.  3)  .AND.  (NS' T  .NE. 


2) 

.OR. 

(NSL1 

•  EQ. 

3))) 

THEN 

2) 

.OR. 

(NSLT 

•  NE. 

3))) 

THEN 

3)) 

THEN 

3)) 

THEN 

AP'  .  NL> i X  A 
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1 

785 

GOTO  771 

1 

786 

FI.SEIF({IT  .EQ.  4)  .AMD.  CNStT  .EQ .  4)>  THEM 

1 

767 

0PI:N(6,f;lE=cpRN'  ) 

1 

7  88 

END  If 

1 

789 

IF(IT  .EC.  'll  THEN 

1 

790 

WRITE(6o804)  NTSL 

1 

791 

ELSE 

! 

792 

WR1TE(6,805> 

1 

793 

END  IF 

1 

794 

1  f  ( I T  .ciQ.  1)  THEN 

1 

795 

WRITE (6, JO)  LL1 

1 

796 

WRlTE(6,3i:i  U.2 

1 

797 

WR!TE(6J30)  LL3 

1 

793 

WRITE <6, 30)  LI. 4 

1 

<99 

ELSE 

1 

300 

WRITEl'6,810)  U.1 

1 

801 

WRITE(6,£10)  LI 2 

1 

802 

URITE(61810)  LL3 

1 

803 

WRITE(6,81 1 )  LL4 

1 

804 

END  IF 

1 

805 

I F ( 1 T  .EQ.  1)  THEN 

1 

£06 

WRITE (6,947) 

1 

607 

WRI1E{6,956) 

1 

808 

URITE(6,976) 

1 

809 

WKI TE(6, 1051 ) 

1 

810 

ELSE 

1 

811 

WR I TE(6, 946) 

1 

812 

WRI TE(6,965) 

1 

813 

WR!TE(6,975) 

1 

814 

WRI TE(6, 1050) 

1 

815 

END  IF 

1 

816  C 

1 

817 

CCUMT<1)  *  0.0 

1 

818 

XSQMT(I)  x  0.0 

1 

819 

XGSQH(I)  *  0.0 

1 

820 

CCUMD<1)  =0.0 

1 

821  C 

1 

822 

DO  770  I  =  2.NOPTS 

2 

823  C 

2 

824  C 

CALCULATE  DOASAGE  USING  PPH/AB  FROM  CALIBRATION  OF  H'  RAN  ANALYZER 

2 

825  C 

(MILLIGRAM  MIHUTES  PER  CU8IC  METER) 

2 

826  C 

2 

827 

DOSXT  *  ( (CCOT  ( I )  ♦  CCDT  (I  - 1 )  )/2 . 0)  *  TMINV,' 100.0 

2 

828 

CCUMT(I)  *  CCUMT ( I  - 1 )  ♦  DOSXT 

2 

829  0 

2 

830  C 

CSSAGE  ANSWER  PER  SQUARE  METER  OF  CONTAMINATION 

2 

831  c 

2 

032 

XSOMT(I)  =  CCUMT( I }/ .3387 

2 

033  r 

2 

834  C 

DOSAGE  ANSWER  PER  GRAM  PER  SQUARE  METER  OF  COMTAM ' NAT  I ON 

2 

8.3S  C 

i. 

836 

XGSQM(I)  *  CCUMT ( I )/VGPT 

2 

837  r 

2 

838  L 

DOSAGE  ANSWER  PER  DROPLET 

£ 

839  0 

2 

840 

DOSXD  =  ( < (CLOD ( I )  ♦  CC0D( I  - 1  ))/2.0)  *  THINV/1000.0) 

82 
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841 

CCUMO(I)  «  CCUMD(I-I)  +  DOSXD 

2 

842  770 

CONTINUE 

1 

843  C 

1 

844 

DO  775  I  =  1 , NOPT S 

2 

845 

A  =  CCUHT(l) 

2 

846 

3  =  XSQMT(I) 

2 

847 

C  =  XGSQM< I ) 

2 

848 

D  i  CCUMD(I) 

2 

349 

TIM  *  TMEAC(I) 

2 

850 

I F( I T  .EQ.  1)  THEN 

2 

851 

UR  I T  E ( 6 , 1 06 1)  TIM,A,B,C,D 

2 

852 

ELSE 

2 

853 

WR I TE<6, 1060)  TIM,A,B,C,D 

2 

S54 

END  IF 

2 

855  775 

CONTINUE 

1 

856 

CLOSE(6) 

1 

857 

I  F ( (  I  T  .EQ,  1)  .AND.  (DISPLAY  .EQ.  1 ) )  PAUSE 

1 

858  771 

CONTINUE 

859  C 

860  C 

CALCULATE  AND  PRINTOUT  DROPLET  EVAPORATION  HISTORY 

861  C 

CONVERT  MASS  OF  DROPLET  IN  GRAMS  TO  MILLIGRAMS 

862  C 

///////////  TABLE  6  /////////// 

863  C 

864 

NTBL-6 

665 

XMASO  -  CMASS  *  1000.0 

366 

00  772  IT»1,NSLT 

1 

667 

?  F ( I T  .EO.  1)  THEN 

1 

868 

OPEN <6, FILE “'CON* ) 

1 

869 

ELSE I r ( ( i T  .EQ.  2)  .AND.  ( (NSLT  .EQ.  2)  .OR.  (NSLT  .EQ.  3)))  THEM 

1 

870 

OPEN(6,FILE  =  - TABLE. 6', STATUS* ‘NEW  ) 

1 

871 

ELSEI FECIT  .EQ.  2)  .AND.  ((NSLT  .NE.  2)  .OR.  (OSLT  .NE.  3)>)  THEN 

1 

872 

GOTO  772 

1 

873 

ELSE I F< C I T  .EQ.  3)  .AND.  (NSLT  ,F3.  3))  THEN 

1 

874 

OPEN (6, F I  LE= 1 PRN 1 ) 

1 

875 

ELSE I F( ( I T  .EQ.  7'  .AND.  (NSLT  .NE.  3))  THEN 

1 

376 

GOTO  772 

1 

877 

ELSE I F( ( IT  .EQ.  4)  AND.  (NSLT  .EQ.  4))  THEN 

1 

878 

OPEN (6, FILE='PRN') 

1 

879 

END  I  F 

1 

880 

I F ( I T  .EQ.  1)  THIN 

1 

881 

«R I TE (6,804 )  NTBL 

1 

882 

ELSE 

1 

883 

WRITE(6,805) 

1 

834 

END  I  F 

1 

885 

I F ( I T  .EQ.  1)  THEN 

1 

886 

UP  1 TE (6, 30 )  LL1 

1 

887 

WR I TE (6, 30)  LL2 

1 

688 

URITE(6,30)  LL3 

i 

889 

URI TEv6,30)  LL4 

1 

890 

ELSE 

1 

891 

UR!T£(6,810)  LI.  1 

i 

892 

WR  I  TE(6,8T0)  LL2 

1 

393 

WRI1E(6,810)  LL3 

1 

894 

WR  I  TE(6,81 1 )  IL4 

1 

895 

END  IF 

1 

896 

1  F ( IT  -FQ.  1)  ! HEN 

83 
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1 

897 

1 

898 

f 

899 

1 

900 

1 

901 

1 

902 

1 

903 

1 

904 

1 

°01> 

7 

906 

1 

907 

2 

908  C 

2 

909 

2 

910 

2 

911 

2 

912 

2 

913 

2 

914 

2 

915 

2 

916 

2 

917 

2 

918 

2 

919  C 

2 

920 

2 

921 

2 

922 

2 

923 

2 

924 

2 

925 

2 

926 

2 

927 

2 

928 

2 

929  785 

930 

1 

931 

1 

932  772 

933  C 

934  C 

935  C 

936  C 

937 

938 

1 

939 

1 

940 

1 

941 

1 

942 

1 

943 

1 

944 

1 

945 

1 

946 

1 

947 

1 

948 

1 

949 

1 

950 

1 

951 

1 
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1’oge  17 
08-11-89 
09:04:48 

7  Hicronof;  F0RTRAN77  V3.31  Angus  1  1985 

UR!TE(6jinii 

WR 1 1 E  ( 6 , 1 1 2 1 ) 

WRITE (6, 1141 ) 

WRITE(6, 115 1 > 
else 

URITE(6,1110> 

WR!TE(6, 1 120) 

WRITE(6,1140> 

WRITE<6, 1150) 

END  IF 

DO  785  ;  =  1,  MOT'S 

TIM  =  TMEAC(I) 

AK  =  EVAPN(I) 

ACDMG  =  (EVAPK(I)  -  EVAPM{ ! ) >  *  1000.0 
ACDMF  =  EVAPN< 1 )  *  EVAPH(l) 

BX  *  EVAPMCI)  *  1000.0 
rx  *  EVPM5{ I >  *  1000.0 
OY  =  £VPN5(<) 
f RT  =  TMEACC I )/T IMT 
FRHT(I)  *  TMEACC I )/HAF  TM 
EHl.  =  FRHT(I) 

IF((VOLTN(NOPTS)  .GE.  .5)  .AND.  (IT  .EQ..1))  THEN 
WRI1E<6, 1169)  1  IH,8X,  AX,  ACDMG,  ACDMF, CX/JY,  <T<T,FHl 
ELSE  I F(( VOLTN(NOPTS)  .GE.  .5)  .AND.  (IT  .WE. 1  ))  THIN 
WRITE(6, 1170)  TIM,  BX,  AX,  ACDMG,  ACDMF,  CX,':,',. RT,FHL 
ELSEIF((VOLTN(NOPTS)  .LT.  .5)  -AND.  (IT  EQ.  1))  THEN 
WRI TF(6, 1172)  TIM, BX, AX, ACDMG, ACDMF  C. V,D  ', FRT,DASH 
ELSE! F(( VOL TN(NOPTS)  .IT.  .5)  -AND.  '  T  .NE.  1>)  THEN 
WRITE(6. 1171)  TIM, 8X, AX, ACDMG, ACDMK  CK.DY, FRT.OASH 
END  IF 
CONTINUE 
aOSE(6) 

I F( ( I T  .EO.  1)  .AND.  (DISPLAY  .EQ.  1))  PAUSE 
CONTINUE 


PRINTOUT  EVAPORATION  HISTORY  OF  DEPOSITED  DROPLET 

//////////  table  7  ///////// 


NT8L=7 

DO  770  IT=1,NSLT 
IF(IT  .EQ.  1)  THEN 
0PEN(6, F I LE* 1  CON 1 ) 

ELSE  I f ( ( I T  .EQ.  2)  .AND.  ( (NSLT  .EQ.  2) 
OPEN(6, FILE*1 TABLE. 7',STATUS=’ NEW ) 
ELSEIF((IT  .EQ.  2)  .AND.  ((NSLT  , NE .  2) 
GOTO  /78 

ELSE  I F( ( I T  .EQ.  3)  .AND.  (NSLT  EQ.  3)) 
0PEN(6,FILE='PRN*) 

ELSE  I F ( ( I T  .EG.  j)  .AND.  (NSLT  .NL.  3)) 
GOTO  778 

ELSE i F<< IT  .EU.  4)  .AND.  (NSLT  .EQ.  4)) 
OPEN  (6,  HU='  PRN  ' ) 

END  I  F 

IfCiT  .EQ.  1)  THEN 


-OR.  (NSLT  .EQ.  3)))  THEN 

•OR.  (NSLT  .NE.  3)))  THEN 

THEN 

THEN 

THEE 
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1  953  WRITE (6, 494)  NT8L 

1  954  ELSE 

1  955  WRITE(6,805) 

1  956  END  I F 

1  957  I F< I T  .EQ,  1)  THEN 

1  958  WRITE (6, 30)  '.LI 

1  959  WRITE(6,30>  LL2 

1  960  WRITE(6,30)  LI  3 

1  961  WR1TE(6,30)  LL4 

1  962  ELSE 

1  963  WRIT£(6,810)  LI.1 

1  964  WRITE(6,810)  LL2 

1  965  WRITE(6,810)  LL3 

1  966  UR!TE<6,81 1 )  LL4 

1  967  END  IF 

1  968  lf(IT  .EG.  1 )  THEN 

1  969  WR1TE(6, 1114) 

I  970  WR1TE(6, 1126) 

1  971  WRME(6,1117) 

1  972  ELSE 

1  973  WRITE(6,1115) 

1  974  WRITE(6,1125) 

1  975  UR!TE(6, 1116) 

1  976  END  If 

1  977  DO  777  I  =  1.NOPTS 

2  978  C 

2  979  TIM  *  TMEAC(l) 

2  980  AX  *  EVAPN(l) 

2  981  BX  ■  EVAPM(I)  *  1000  0 

2  982  AC0KG  -  <EVAPM(1)  •  £VAPM(!))  *  1000. C 

2  983  ACDMF  «  EVAPN(I)  -  EVAPNU) 

2  984  ACDMN  -  AC0MF/C1  -  EVAPN(NOPTS) > 

2  985  FRT  -  TMEAC( i )/TIMT 

2  986  FRHT(I)  «  TMEACC I  )/HAF’.M 

2  98 7  FHL  «  FRHT(I) 

2  988  C 

2  989  I F((VOLTN(NOPTS)  .GE.  .5)  .AND. (IT  .EQ.  1))  THEN 

2  990  WRITE{6, 1174)  TIM, FRT , FHL, BX, AX, ACDMG, ACDMF, ACDMN 

2  991  ELSEIF((VOLTN(NOPTS)  .GE.  .5)  .AND.  (IT  .NE.  I))  THEN 

2  992  WR!TE(6, 1175)  TIM, FRT, FHL, BX, AX, ACDHG, ACDMF, ACDMN 

2  993  ELSEIF((VOLTN(NOPTS)  .LT.  .5)  .AND.  (IT  .EQ.  1))  THEN 

2  994  WRITE<6,1177)  TIM, FRT, DASH, BX, AX, ACDMG, ACDMF, ACDMN 

2  995  ELSEIF((VCLTN(NOPTS)  .LT.  .5)  .AND.  (IT  .NE.  1))  THEN 

2  996  URITEI.6, 1176)  TIM, FRT, DASH, BX, AX, ACDMG, ACDMF, ACDMN 

2  997  ENOIF 

2  998  777  CONTINUE 

1  999  I F ( I T  -EQ.1)  THEN 

1  1000  URITE(6, 1213) 

1  1001  ELSE 

1  1002  WR1TE(6, 1212) 

1  1003  END I F 

1  1004  CL0SE{4) 

1  1005  I F( ( ! T  .EQ.  ■>)  .AND.  (DISPLAY  .EQ.  1))  PAUSE 

1  1006  778  CONI  I  N'JE 

1007  C 

1008  C 
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1009  C 

PRINTOUT  DROPLET  HASS  INFORMATION  FROM  TRAY  1 

MASS  LOADING 

1010  C 

AND  NUMBER  OF  DROPLETS  ON  EACH  SUBSTRATE 

1011  C 

///////////  table  a  minimi 

1012  C 

1013 

NTBL=8 

1014 

DPPO  *  0.0000 

1015 

DO  788  IT*1,NSLT 

1 

1016 

I F( IT  .EQ.  1)  THEN 

1 

1017 

OPEN (6, FI L£= 'CON 1 ) 

1 

1018 

ELSEI  F(  ( IT  .EQ.  2)  .AND.  ((NSLT  .EQ.  2)  .OR. 

(NSLT  .EQ.  3)))  THEN 

1 

1019 

OPEN <6,  F I LE= ' TABLE .8'  jSTATUS31 1  MEW1 ) 

1 

1020 

ELSE I F( ( IT  .EQ.  2)  .AND.  ((NSIT  .NE.  2)  -OR. 

(NSLT  .NE.  3)))  THEN 

1 

1021 

GOTO  788 

1 

1022 

ELSEI F{( IT  .EQ.  3)  .AND.  (NSLT  .EQ.  3))  THEN 

1 

1023 

OPEN(6, FILES' PRM' ) 

1 

1024 

ELSE!  F((  I  T  . ,.:Q .  3)  .AND.  (NSLT  .NE.  3))  THEN 

1 

1025 

GOTO  788 

1 

1026 

ELSEI F(( IT  .EQ.  4)  .AND.  (NSLT  .EQ.  4>)  THEN 

1 

1027 

0Pv'N(6,FILEs'PR1!’ ) 

1 

1028 

END  IF 

1 

1029 

1  F( IT  .EQ.  1)  THEN 

1 

1030 

WRITE(6,804)  NTBL 

1 

1031 

ELSE 

1 

1032 

WRiTE(6,805) 

1 

1033 

ENDIF 

1 

1034 

I F( I T  .EQ.  1)  THEN 

1 

1035 

WRI TE(6,30)  LL1 

1 

1036 

URI1'E(6.30)  LL2 

1 

1037 

URITE(6,30)  LL3 

1 

1 07  ^ 

WRITE(6,30)  LL4 

1 

103  V 

ELSE 

1 

1040 

URITE(6,810)  LL1 

1 

1041 

UR  I TE(6,810)  LL2 

1 

1042 

WRITE(6,810)  LL3 

1 

1043 

WR I TE(6,81 1 )  LL4 

1 

1044 

ENDIF 

1 

1045 

I F( IT  .EQ.  1)  THEN 

1 

1046 

WRITE(6,821 ) 

1 

1047 

WRITE(6,831) 

1 

1048 

WRI TE(o,o4l )  GM1TP,0M2TP,GM3TP 

1 

1049 

ELSE 

1 

1050 

WRITE(6,820) 

1 

1051 

URITE(6,830) 

1 

1052 

WRITE(6,840)  CM1 TP, GM2TP, GM3TP 

1 

1053 

ENDIF 

1 

1054  C 

1 

1055 

IF  (NCOOE  .GE.  6)  GOTO  786 

1 

1056  C 

1 

1057 

I F( I T  .EQ.  1)  THEN 

1 

1058 

URITE(6,851)  DFPO,OPPT,DPPT 

1 

1059 

ELSE 

1 

1060 

WRITE(6,850)  DPPO,DPPT,DPPT 

1 

1061 

LNDIF 

1 

1062  C 

1 

1063 

IF  (NCOOE  .LT.  6)  GOTO  737 

1 

1064  C 
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1 

1065 

736 

CON  i'INUE 

1 

1066 

DPP3  =  DPPT/2.0 

1 

1067 

DPP, 2  »  DPP3 

1 

1063 

IF( IT  .EQ.  1)  THEN 

1 

1069 

WRIIE(6,851)  0PsO,DPP2,DEP3 

1 

1070 

ELSE 

1 

1071 

URITE(6,850)  CPPO , 0PP2 , DPP3 

♦ 

1072 

ENOIF 

1 

1073 

C 

1 

1074 

787 

CONTINUE 

1 

1075 

I F< IT  .EQ.  1)  THEN 

1 

1076 

URITE(6,861)  GPM21 ,GPM22, GPM23 

1 

1077 

WRITE<6,871)  YM1 ,YK2,TM3 

1 

1078 

WRITEC6, 881 )  ETOPM 

1 

1079 

W1?ITE(6,891 )  SDJMS 

1 

1080 

WRITE(6,901 )  SEMAS 

1 

1081 

WAITE{6,91 1 )  EODPtl 

1 

1082 

ELSE 

1 

1083 

WH!TE<6, 860 )  GPM2  < , GPM22 , GPM23 

1 

1084 

WR!TE(6,S70)  TM1.TM2.TM3 

1 

1085 

VRlTE(6,a80)  ETDPM 

1 

1036 

WRITE (6, 890)  COMAS 

1 

1087 

WRITE (6 ,900)  SEMAS 

1 

1088 

WRITE<6,9105  EQDPD 

1 

1089 

END  IF 

1 

1090 

C 

1 

1091 

c 

CAI.CUALTE  MASS  SAMPLED  BC  MIRAS  ON  SUBSTRATE  BASIS 

1 

1092 

c 

1 

1093 

SMAS  =■■  aiMDT(NOPrS)  ■»  7.5E-5 

1 

1094 

XSMAS  -  CCOMT (NQPTS)  *  7.5E-5 

1 

1095 

c 

1 

1096 

c 

COMPARE  WITH  SUBSTRATE  MASS  ANS  EXPRESS  AS  PERCENT 

1 

1097 

c 

1 

1098 

RMAS  *  (SMAS/CCMASS  *  Pf-PT ) )  *  100.0 

1 

1099 

XRMAS  «  (XSMAS/tCMASS  *  CPPT))  *  100.0 

1 

1100 

c 

1 

1101 

c 

CALCULATE  THE  DIFFERENCE  BETWEEN  MIRAN  SAMPLED  MASS  FOR 

1 

1102 

c 

CALCUALTFD  AND  CALIBRATED  PPM/AB  CONVERSION  FACTOR 

1 

1103 

1 

1104 

DIFMS  =  SMAS  •  XStvAS 

1 

1  105 

I F < I T  .EO.  1)  THEM 

! 

1106 

WRITE (6, 1101 >  DIFMS 

1 

1107 

WRITF.C6,  1081)  CP  MAS 

1 

1105 

WRI1E(6, 1 OV 1 )  PRPAB 

1 

1109 

WR I TE(6, 1071 ) 

1 

1110 

WRITE(6,1073)  RMAS 

1 

1111 

WRITE(6, 1075)  XRMAS 

1 

1112 

ELSE 

1 

1113 

WRI ( E ( 6 , 1 1 00 )  DIFMS 

1 

1 114 

WR  STE (6 ,1080)  CPMAts 

1 

1115 

WRI  IE{6,  1090)  PRPAB 

1 

1116 

WRITE (6, 1070) 

1117 

WRJTE<6, 1072)  RMAS 

1 

1118 

UR 1 1£ '6, 1074 )  XRMAS 

1 

1119 

END  IF 

1 

11 20 

CLOSE (6) 
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1 

1121 

I FC < t T  ,E0.  1)  -AND.  (DISPLAY  .EQ.  1))  PAUSE 

1 

1122 

788 

CONTINUE 

1123 

C 

1124 

C 

FORMAT  STATMEHTS  FOR  INPUT  DATA 

1125 

C 

1126 

C 

112/ 

C 

1126 

c 

CALCULATE  EVAPORATION  RATE  FOR  SINGLE  DROPLET 

1129 

c 

1130 

N  =  NOPTS  -  1 

1131 

c 

1132 

c 

ANSWER  MiCROGKAMS  PER  MINUTE 

1133 

c 

1134 

EVPRM{1)  *  (EVAPM(I)  -  CMASSVTMINV 

1135 

c 

1136 

c 

ANSWER  FRACTIONAL  AMOUNT  PER  MINUTE 

113/ 

c 

1138 

EVPRN(I)  =  fcVmi(l)  *  CMASS/EVAPMd) 

1159 

TIMER(I)  =  TMEAC(I) 

1140 

FRTM(1)  =  T I  MERC  1 J/TIMT 

1141 

c 

1142 

DO  790  I  *  2, NOPTS 

1 

1143 

c 

1 

1144 

c 

ANSWER  MICROGRAMS  PER  MINUTE 

1 

1145 

c 

1 

1146 

EVPRM(I)  =  (EVAPMC I )  -  EVAPM( I  - 1 ))/TMINV 

■1 

1147 

c 

1 

1148 

c; 

ANSWER  FRACTIONAL  AMOUNT  PER  MINUTE 

1 

1169 

c 

1 

1150 

EVPRNdi  =  EVPRM(I)  *  CMASS/EVAPMC I  ) 

1 

1151 

c 

1 

1152 

TIMER (I)  =  TMEAC(I) 

1 

1153 

FRTM(i)  -  TIMER( I )/TI.MT 

1 

1154 

790 

CONTINUE 

1155 

C 

1156 

C 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

1157  C 

////////////  table  9  uun mu 

1158 

c 

1159 

MTOL-9 

1160 

DO  796  IT-1.NSLT 

1 

1161 

I F ( IT  .EQ.  I)  THEN 

1 

1162 

OPEN (6, FILE'-  'CON  •  3 

*» 

» 

1163 

ELSEI F( ( IT  .EQ.  2)  .AND.  ((NSLT  .EG.  .OR.  C  NS!.  7  .EO.  3)))  THEN 

1 

1164 

0Pfc'N(6, FIIE=‘ TABLE. 9' .STATUS- 'NEW* ) 

1 

1165 

ELSE I F( ( I T  .EQ.  2)  .AND.  ((NSLT  .NE.  2)  .OR.  (NSLT  .  NE.  3)))  THEN 

1 

1166 

GOTO  796 

1 

1167 

ELSE I F(vIT  .EQ.  3)  .AND.  (NSLT  .EQ.  3))  THEN 

1 

1168 

OPEN (6, F ! LE= 'PRN ' > 

1 

1169 

ELSE J  F(  (  I T  EQ.  3)  .AND.  (NSl f  .NE.  3>>  THEN 

1 

1170 

GOTO  796 

1 

11/1 

ELSE I F ( ( IT  .EQ.  4>  .AND.  (NSLT  .EQ.  4))  THEN 

1 

1 1 7? 

OPEN (6, FILE- ' PRN ' ) 

1 

1173 

END  IF 

‘i 

11/4 

I  F  ( I T  FO.  1)  THE  N 

1 

1 1  75 

WRITE (6. 804)  NIBL 

'6 

ELSE 

APPEND  L\  A 
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D  tine#  1 
1  1177 

1  1178 

1  117? 

1  1180 
1  1181 
1  i  182 
1  1183 

1  1184 

1  1185 

1  1186 
1  1187 

1  1188 
1  1189 

1  1190 

1  1191 

1  1192 

1  1193 

1  1194 

1  1195 

1  1196 

1  1197 

1  1198 

1  1199  C 

1  1200 

1  1201  C 
1  1202 

2  1203 

2  1204 

2  1205 

2  1206 
2  1207 

2  1208 

2  1209  C 

2  1210 
2  1211 
2  1212 
2  .213 

2  1214 

2  1215 
2  1216 
2  1217 

2  1218 
2  1219  C 

.  1220  795 

1  1221 
1  1222 
1  1223 

1  1224 

1  1225 

1  1226 
1  1227  C 

1  1228  C 

1  1229  C 

1  1230 

1  1231  r. 

1  1232 
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WR1TE(6,8055 

END  IF 

! F( IT  .EC).  1)  THEN 
VRITE(6,30)  Hi 
URITE{6,30)  lf.2 
WRITE{6,30)  LL3 
URITE(6,30)  LL4 
ELSE 

UR!TE(6,810)  LL1 
WR1TE(6,8105  Li.2 
WR:tE(6(810)  LL3 
WR1TE(6,811)  LL4 
END  IF 

I F< IT  .EQ.  1)  THF.N 
WRIT£(6, 1181 ) 

UXnE<6,1191) 

WRITE(6, 1201 ) 

ELSE 

WRITEC6, 1180) 
ur:te(6,ii90) 
yR:re(6,i200) 

ENDIF 

SIJMEV  -  0.0 

DO  795  I  =  1.NOPTS 
TIM  ■  TIMER(I) 

FRT  «  FRTM(I) 

FHL  *  FRHT(i) 

XX  »  EVPRN(I)  *  1E6 
YY  «  EVPRM(I)  *  1E6 
SUMEV  «  SIJMEV  ♦  YY 


1 F(( VPLTN(NOPTS)  .GE.  .5)  .AND.  (IT  .EQ.  1)) 
WRITE(6,1209)  TIM, FRT,FHL,YY,XX 
ELSEIF((VOl.TN(NOPTS>  .GE.  .5)  .AND.  (IT  .NE. 
URITE(6, 1210)  TIM, FRT, FHL, YY, XX 
El.SEIF((VOLTN(NOPTS)  .LI.  .5)  .AND.  (IT  .EQ. 
WRITE(6, 12145  TIM,FRT,DASH,YY,XX 
ELSEIF((VOLTN(NOPTS>  .LT.  .5)  .AND.  (IT  .NE. 
WRITE(6, 121 1 )  riH,FRT,OASH,YY,XX 
END  IF 


THEN 

1  ))  THEN 
1)5  THEN 
1)5  THEN 


CONTINUE 

I F ( I T  .EQ.  1)  THEN 
WP.1TE(6, 1213) 

ELSE 

WRITE(6,1212) 

ENOIF 

CLQSE(6) 

EVAPORAMON  RATE  AVERGED  OVER  DURATION  OF  TEST,  MICROGRAMS/M  IN 
ERTMX  ■=  SLIME V/NOP VS 

I F( ( IT  .EQ.  1)  .AND.  (DISPLAY  .EQ.  1))  PAUSE 
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D  Line#  1  7 

1  1233  796  CONTINUE 

1234  C 

1235  C 

1236  C  CHECK  OF  INPUT  AND  OUTPUT  PARAMETER  VALUES 


1?3i’  C 

/////////  TABLE  10  ///////// 

1238  C 

1239 

NTBL=10 

1240 

DO  792  !T=1 ,NSLY 

1 

1241 

1 F(IT  -EQ.  1)  THEN 

1 

1242 

OPEN(6, F I  LE= 1  CON 1 ) 

1 

1243 

ELSE I FC < 1 T  .EQ.  2)  .AND.  ((NSLT  .EQ.  2) 

•  OR. 

(NSLT  .EQ.  3))) 

1 

1244 

OPEN(6, FILE*1 TABLE. 10'  ,  STATUS*  'NEW  1 

1 

1245 

ELSEIF((IT  .EQ.  2)  .AND.  ((NSLT  .NE.  2) 

-OR. 

(NSLT  -NE.  3))) 

1 

1246 

GOTO  792 

1 

1247 

ELSE I F( ( IT  .EQ.  3}  .AND..  (NSLT  .E9.  3)) 

THEN 

1 

1248 

OPEN(6, FILE='PRN 1 ) 

1 

1249 

ELSE I F( ( I T  .EQ.  3)  .AND.  (NSLT  .WE.  7)) 

THEN 

1 

1230 

GOTO  792 

1 

1251 

ELSE I F{ ( 1 T  .EQ.  4)  .AND.  (NSLT  , EQ.  4)) 

THEN 

1 

1252 

OPEN(6, FILE='PRN 1 ) 

1 

1253 

END  IF 

1 

1254 

IF(1T  .EQ.  1)  THEN 

1 

1255 

WRITE(6,804)  NTBL 

1 

1256 

ELSE 

1 

1257 

WRITE(6,8C5) 

1 

1258 

END  IF 

1 

1259 

IF(IT  .EQ.  1)  THEN 

1 

1260 

WRITE(6,30)  LL1 

1 

1261 

WRITE(6,30)  LL2 

1 

1262 

WR!T£(6,30)  LL3 

1 

1263 

WRITE(6,30)  LL4 

1 

1264 

ELSE 

1 

1265 

WRITE(6,810)  LL1 

1 

1266 

WRITE(6,810)  LL2 

1 

1267 

WRITE(6,810)  U3 

1 

1268 

WRITEC6.81 1 )  LL4 

1 

1269 

END  IF 

1 

1270 

I FC  XT  .EQ.  1)  THEN 

1 

1271 

WRITE(6, 1218) 

1 

1272 

URI TE(6, 1202)  PRPAB 

1 

1273 

WKITE(6,1204)  COVLQ 

1 

1274 

UR I T£ (6,  1206)  PERCP 

1 

1275 

URI<L(6, 1216)  Z 

1 

1276 

URI TF(6, 1221 )  X 

1 

1277 

WR1 rE(6,1?31)  Y 

1 

1278 

URITE(6, 123?)  DARTM 

1 

1279 

UR I TE(6, 124 1 )  TRAYH 

1 

1280 

WRITE(6, 1243)  NCOE 

1 

1281 

URITE(6, 124'  )  COOEl 

1 

1282 

WR1TE(6, 124  >  TMASi 

1 

1283 

WR I TE(6, 124  )  CHVSS 

1 

’284 

WRITE(6, 129  >  CK 

1 

1285 

UR  I  !E  (6, 12‘  )  CPMA.i 

1 

1286 

WR  I  TE 16, 12'  )  1  Vf  F 

1 

1287 

WR I TE(6, 1?  )  CCVK1 

1 

1288 

WR! TE(6, 12  )  ACV . - 

THEN 

THEN 


APPENDIX  A 


90 


Pago  24 
08-11-89 
09:04:48 

D  Line#  1  7  Microsoft  F0RTRAN77  V3.31  August  1985 

1  1289  ELSE 

1  1290  WRITE(6, 1217) 

1  1291  WRITE (6, 1207)  PRPAB 

1  1292  WP.l TE(6, 1203)  COVLC 

I  1293  WRITE (6, 1205)  PERCP 

1  1294  WRITEC6, 1215)  Z 

1  1295  WRI TE<6, 1220)  X 

1  1296  WRI TE(6, 1230)  Y 

1  1297  WRI TE(6, 1236)  DARTN 

1  1298  WRITE (6, 1240)  TRAYM 

1  1299  WRITE(6, 1242)  NCODE 

1  1300  WRITE(6, 1244)  COOEL 

1  1301  WRITE(6, 1246)  TMASS 

1  1302  WRITFT6, 1248)  CMASS 

1  1303  WRITE<6, 1292)  CK 

1  1304  WR1TE(6, 1250)  CPMAB 

1  1305  WRITEI6, 1260)  TVCF3 

1  1306  WRITE (6, 1270)  CCVR1 

1  1307  WR1TE(6, 1280)  ACVTM 

1  1308  END  I F 

1  1309  t: 

1  1310  I  F((VOLTN(NQPTS)  .GE.  ,5)  .AND.  (IT  .EQ.  D)  THEN 

1  1311  WRITE(6, 1289)  HAFTM 

1  1312  ELSE  I F( (VOLTN(NOPTS)  .GE.  .5)  .AND.  (IT  .NE.  1))  THEN 

1  1113  WRI TE(6, 1290)  HAFTM 

1  1514  ELSE1 F((VOL1N(NOPTS)  .LT.  .5)  .AND.  (IT  .EQ.  1))  THEN 

1  1315  WRITE(6, 1288)  DASH 

I  1316  El SE I F ( ( VOL TN(NGPTS)  .LT.  .5)  .AND.  (IT  .NE.  1)>  THEN 

1  1717  WR I TE(6, 1291 )  DASH 

1  1318  ENQIF 

i  1519  C 

I  1320  1 F( IT  .EQ.  1)  THEN 

1  132  !  WR ITE(6f 1301 )  T2 

1  1327  WR ITE(6, 131 1 )  T1 

1  132L  WRITE(6, 1321 )  V2 

1  1324  WR I TE (6, 1329)  Vi 

I  1325  ELSE 

1  1326  WRI TE(6, 1300)  T2 

1  1327  WRI !E(6, 1310)  T1 

1  !328  WR!1E(6. 1320)  V2 

'  329  WRI TE(6, 1330)  VI 

1  i 530  END  IF 

1  1331  C 

1  1332  IF((VOlTN(NOPTS)  .GE.  .5)  .AND.  (IT  .EQ.  1))  THEN 

1  1333  jR I T F ( 6 , 1328)  ERHlf 

1  1  554  « R I T E ( 6 , 1327)  FRTHX 

1  1335  LSE I  F(  ( VOL  TN(NOPTS)  .  GE .  .5)  .AND.  (IT  .NE.  D)  THEN 

1  1336  R " TE (6, 1331 )  ERHLF 

1  1337  WRITE (6, 1332)  ERTMX 

1  1338  ELSE  I F ( ( VOLTN(NOPTS)  .LT.  .5)  .AND.  (IT  .EQ.  1>)  THEN 

1  1339  WRI7E(6, 1326)  DASH 

1  134C  WR !TE(6, 1336)  DASH 

1  1341  ELSEIF((VOL  'T(NOPTS)  .LT.  .5)  .AND.  (!T  .  NE  .  ’))  THEN 

1  1342  WR 1 1 E ( 6 , 1333)  DASH 

1  1343  WR I TE (6, 1335 )  DASH 

1  1344  END  1 F 
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1 

1345 

C 

1 

1346 

c 

IF( (VOLTM(NOPTS)  .GE.  .5)  .AND.  (IT  .EQ.  1)) 

THEN 

1 

1347 

c 

WRSTE(6, 1327)  ERTMX 

1 

1348 

c 

ELSEI F(( VOLTN(NOPTS)  .GE  .5)  .AND.  (IT  .ME.  1 

))  THFN 

1 

1349 

c 

WRITE(6„ 1332)  ERTMX 

1 

1350 

c 

ELSE I F( ( VOLTN(NOPTS)  .LT.  .5)  .AND.  (IT  .EQ. 

1))  THEN 

1 

1351 

c 

WRITE(6, 1336)  DASH 

1 

1352 

r 

ELSEI F( (VOLTN(NOPTS)  .LT.  .5)  .AND.  (IT  .Ne\ 

’))  THEN 

1 

1353 

c 

WRITE(6, 1335)  DASH 

1 

1354 

c 

END  IF 

1 

1355 

c 

1 

1356 

I  F(  I T  ..EQ.  1)  THEN 

1 

1357 

WRITE(6,1325)  ENOV 

1 

1353 

ELSE 

1 

1359 

WRITE (6, 1334)  ENDV 

1 

1360 

ENDIF 

1 

1361 

CLOSE (6) 

1 

1362 

I F(( I T  .EO.  1)  .AND.  (D I SPLAT  .EQ.  1 > )  PAUSE 

1 

1363 

792 

CONTINUE 

1364 

C 

1365 

C 

CALCULATE  THE  EFFECTIVE  WINDSPEEDS  TO  ACHIEVE 

PPM/AB  CALIBRATION 

1366 

C 

VALUE  FRPA8  FROM  TEST  DATA 

1367 

C 

1368 

IF  (WDTUN  .LT.  5.0)  GO  TO  798 

1369 

C 

FOR  HIGH  WIND  SPEED  TESTS 

1370 

AP.EAH  =  10.5  *  4.0 

1371 

AREAL  ■  10.0  *  3.5 

1372 

GO  TO  799 

1373 

C 

FOR  LOW  WIND  SPEED  TESTS 

1374 

798 

AREAH  -  10.5  *  4.0 

1375 

AREAL  -  10.0  *  3.5 

1376 

799 

ARCX1  =  DARTN/AREAH 

1377 

ARCR2  *  DARTN/AREAL 

1378 

C 

1379 

c 

ASSUME  DYNAMIC  CROSS • SECTIONAL  AREA  OF  10.25  BY  3. 73  SO  INCHES 

1380 

c 

WINOSPEED  IN  MPH 

1381 

c 

1382 

WMPH1  =  (CPMAB/PRPAB;  *  AIRSP 

1383 

c 

1384 

c 

EQUIVALENT  WINOSPEED  IN  FPM 

1385 

c 

1396 

WFPH1  =■  WMPH1  *  88.0  ♦  5 

1387 

c 

13C8 

c 

ASSUME  DYNAMIC  CROSS-SECTIONAL  APrA  OF  10.5  BY 

'.0  SQ  INCHES 

1389 

c 

WINOSPEED  IN  MFH 

1390 

c 

1391 

LAMP H 2  =  WMPH1  *  ARCR1 

1392 

c 

1393 

c 

EQUIVALENT  WINOSPEED  IN  FPM 

1394 

c 

1395 

W5PM2  =  UMPH2  *  88.0  ♦  .5 

1396 

c 

1397 

r 

ASSUME  DYNAMIC  CROSS-SECTIONAL  AREA  OF  VJ.O  BY 

3.5  iOUAHI  i  NCiif  S 

1398 

c 

UINDSPFEO  IN  MPH 

1399 

c 

1400 

WMPH3  »  WNPHt  *  ARCR? 
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1401  C 

1402  C 

1403  C 

1404 

1405  C 

1406  C 
140/  C 

1408  C 

1409  C 

1410  C 

1411 

1412  C 

1413  C 

1414  C 

1415 

1416  C 

1417  C 

1418  C 

1419 

1420  C 

1421  C 

1422  C 

1423  C 

1424 

1425  C 

1426  C 

1427  C 

1428 

1429  C 

1430  C 

1431  C 

1432  C 

1433 

1434  C 

1435  C 

1436  C 

1437 

1438  C 

1439  C 

1440  C 

1441  C 

1442 

1443  C 

1444  C 

1445  0 
14^6  C 

1447 

1448  C 

1449  C 

1450  C 

1451 

1452  C 

1453  C 

1454  C 

1455  C 

1456 
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EQUIVALENT  U1NDSPEE!/  IN  f PM 
WFPM3  =  WMPH3  *  88,0  +  ,5 

CALCULATE  THE  EFFECTIVE  WINDSPEEOS  TO  ACHIEVE  PPM/AB  CALIBRATION 
VALUE  =  PRPAB  +  3  SIGMA 

ASSUME  DYNAMIC  CROSS-SECTIONAL  AREA  OF  10.25  BY  3.75  30  INCHES 

AHPRA  -  PRPAB  +  7.5 

W1NDSPEED  IN  MPH 

SMPHl  --  (WMPH1  *  PRPAB)/AHPRA 

EQUIVALENT  UINDSPEEO  IN  FPM 

SFPMl  =  SMPHl  *  83.0  +  .5 

ASSUME  DYNAMIC  CROSS-SECTJNAL  AREA  OF  10.3  BY  4.0 
WINDSPEED  IN  MPH 

SMPH2  =  SMPHl  *  ARCR1 

EQUIVA'.EN’  UIIIDSPEED  IN  FPM 

SFPM2  =  Sh.  ./2  *  88.0  +  .5 

ASSUME  DYNAMIC  CROSS  SECTIONAl  AREA  OF  10.0  BY  3.5  SCI  INCHES 
WINDSPEED  IN  MPH 

SMPH3  -  SHPHl  *  ARCR2 

EQUIVALENT  WINDSPEED  IN  FpM 

SFPM3  -  SMPH3  *  88.0  ♦  .5 

CALCULATE  THE  EFFECT  I VF  WINDSPEFDS  TO  ACHIEVE  PPM/A3  CALIBRATION 
VALUE  =  PRPAB  -3  SIGMA 

ALPRA  =  PRPAB  -  7.5 

ASSUME  DYNAMIC  CROSS-SECTIONAL  AREA  OF  10.25  BY  3,75  SQ  INCHES 
WINDSPEED  IN  MPH 

AMP HI  *  (UMPH1  *  PRPAB)/AIPRA 

EQUIVALENT  WINDSPEED  IK.  FPM 

AFPM1  =  AMPH1  *  88.0  <■  .5 

ASSUME  DYNAMIC  CROSS-SECTIONAL  AFLA  OF  10,.  BY  4.0  SQ  INCHES 
WINDSPEED  IN  MPH 

AMPH2  -  AMP Hi  *  ARCR1 
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1457 

C 

1458 

C 

EQUIVALENT  WINDSPEEO  IN  FPM 

1459 

c 

1460 

AFPM2  =  AMPH2  *  88.0  +  .5 

1461 

c 

1462 

c 

ASSUME  DYNAMIC  CROSS-SECTIONAL  AREA  OF 

10.0  BY  3.5  SQ  INCHES 

1463 

c 

WINDSPEED  IN  MPH 

1464 

c 

1465 

AMPH3  =  AMPH1  *  ARCR2 

1466 

z 

1467 

c 

EQUIVALENT  IN  FPM 

1468 

c 

1469 

AFPM3  =  AMPH3  *  88.0  +  .5 

1470 

c 

1471 

c 

EFFECTIVE  WINDSPEEDS  FOR  TEST  TO  ACHIEVE  PPM/AB  OF  MIRAN 

1472 

c 

CALIBRATION  FOR  THE  TEST  DATA 

1473 

c 

///////////  TABLE  11  /////////// 

1474 

c 

1475 

NTBL=1 1 

1476 

DO  793  IT=1,NSLT 

1 

1477 

I F  ( 1 T  .EQ.  1)  THEN 

1 

1478 

OPEN(6, FILE- 'CON') 

1 

1479 

ELSE I F f c I T  .EQ.  2)  .AND.  l (NSLT  .EQ.  2) 

.OR.  (NSLT  .EQ.  3)))  THEN 

1 

1430 

OPEN(6,FILE=’TABLE.11 '.STATUS^1 NEW ) 

1 

1481 

ELSEI F( ( I T  .EQ.  2)  .AND.  ((NSLT  .NE.  2) 

.OR.  (NSLT  .NE.  3)))  THEN 

1 

1482 

GOTO  793 

1 

1483 

ELSEI F( ( IT  .EQ.  3)  .AND.  (NSLT  .EQ.  3)) 

THEN 

1 

1484 

OPEN (6,  F I  LE;= 1 PRN 1 ) 

1 

1483 

ELSE I F ( ( I T  .EQ.  3)  -AND.  (NSLT  .NE.  3)) 

THEM 

1 

1486 

GOTO  793 

1 

1*87 

ELSE I F( ( I T  .EQ.  4)  .AND.  (NSLT  .EQ.  4)} 

THEN 

1 

1488 

CPEN(6,FILE='PRN' ) 

1 

1489 

END  IF 

1 

1490 

1 F (  I  T  .EQ.1)  THEN 

1 

1491 

UR I TE (6, 804 )  NTBL 

1 

1492 

ELSE 

1 

1493 

UR  I  TE (6, 805) 

1 

14V4 

END  IF 

1 

1495 

I  F(  I T  .EQ.  1)  THEN 

1 

1496 

UR  I TE (6, 30 )  LL1 

1 

1497 

URI (£(6,30)  LL2 

1 

1498 

UR  I IL  (6,  30)  LI  3 

1 

1499 

UR  HE (6,30)  l  1.4 

1 

1500 

ELSE 

1 

1501 

WR IT  E ( 6 , 8 1 0 )  1 1 1 

1 

1502 

U8ITF(6,810>  l L 2 

1 

1503 

WR 1 1 E ( 6 , 8  1 0 )  113 

1 

1504 

WR  HE  (6, 81 1 )  LI  4 

1 

1505 

ENOI  F 

1 

1506 

!F( IT  .EQ  1)  THIN 

1 

1507 

URI TE (6, 1401 ) 

1 

1508 

UR! TEC  6, 141 1 ) 

1 

1509 

USE 

! 

1510 

WR I TE( 6, 1*00 ) 

1 

1511 

URITC(6, 1*10) 

1 

1512 

L  ND 1 1 
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4 

151  r. 

r 

1 

1514 

IF(WL>TUF>  .  117 .  5.0)  lit)  '0  7000 

1 

1515 

C 

1 

15V' 

itCIT  .tO.  i)  T Ht'rl 

1 

1517 

WO i 10(6,1421) 

1 

1518 

ELSE 

1 

1519 

WR.ITE(6, 1420) 

1 

ise 

END  IF 

1 

1571 

00  10  7050 

1 

157? 

7000 

CONTINUE 

y 

1523 

!F(nT  .EQ .  1)  THEN 

1 

1524 

WRIT£(6, i426) 

1 

1525 

ELSE 

1 

1526 

WRi TE(6, 1425) 

1 

1527 

ENDI' 

1 

1528 

7050 

CONTINUE 

1 

1529 

ITUT  .EQ.  1)  1  HEN 

1 

1530 

WRITrKfr,  1431} 

1 

1531 

WR! Tt(6, 144 1 )  ALPRA,AMPM2, AFPM2,AMPH1 ,AFPM1 „ AMPH3, AFTM3 

1 

1532 

WRITE(6, 1441 )  PRPAB,WMPH2,WFPM2,UMPH1 ,WFPM1  ,WMPH3,Wi'PM3 

1533 

WRITE<6,1441)  AKI‘>RA,SMPH2,SFPM2f  SMPH1 SFPM1 , SMPH3 . SFPM3 

1 

1534 

ELSE 

1 

1535 

WRlTt(6, 1430) 

1 

1536 

WRITE(6, 1440)  ALPRA,AMPH2,AFPM2,AMPH1 , AFPM1 , AMPH3, AFPM3 

1 

1537 

WRI TEC6, 1440)  PKPAB,WMPH2,WFPM2,WMPH1,WrPM1,WMPH3,WFPM3 

1 

15.38 

WRJ TE(6, 1440)  AHPRA,SMPH2,SCPM2,SMPH1 ,SFPM1 ,SMPH3, SFPN3 

1 

1539 

END  If 

1 

1540 

URITE(6,2000) 

1 

1541 

CLOSE(6) 

! 

1 542 

1  F(  <  IT  .EQ.  1)  .AND .  (DISPLAY  ..EQ.  1))  PAUSE 

1 

1543 

795 

CONTINUE 

1544 

C 

1545 

C 

1546 

1547 

c 

1548 

c 

OPTION  TO  RUN  THE  PROGRAM  AGAIN  WITH  ANOTHER  DATA  FILE 

1549 

c 

1550 

1550 

ANSWERS  ■ 

1551 

WR I TE(*( 1500) 

1552 

WRITE (*,15 JO) 

1553 

WRITEC*,  V40) 

1554 

READ(*,30)  ANSWER 

1555 

1  F( (ANSWER  .ME.  •¥•)  .AND.  (ANSWER  .NS.  ’y*  >  .AND.  (ANSWER  ,.NE 

1 556 

s 

>•)  .AND.  (ANSWER  .ME .  ’n')1  GOIO  1550 

1557 

I F( (ANSWER  .EQ.  ■ Y 1 >  OR.  (ANSWER  .EQ.  <  y ' ) )  GOTO  1 

1553 

! F ( (ANSWER  .EQ.  'N')  .OR.  (ANSWER  .EQ.  'iV)>  GOIO  9999 

1559 

c 

1560 

c 

FORMAT  STATEMENTS  FOR  PROGRAM 

1561 

c 

1562 

30 

FORMAT(A) 

1563 

35 

FORMAT ( F 7. 2, f7. 2, F7. 2, Hs.1,l5,F8.1,F7. 2, F8.2) 

1564 

40 

FORMAT (F 7.3, f  7. 1 , 15, F 7.2) 

1565 

45 

FORMAT (14) 

1566 

51 

FORMAU1HO,  •  INDEX  MILLIVOLT  VOLT  I NDEX  MI  lL  I  VOLT  VOLT 

1567 

;; 

I NDf  X  MILLIVOLT  VOl  '/) 

1568 

52 

KJKMAU1H  ,14,37,14, 5X,t 8.4, 7X,  14,  JX ,  14 , 2X, F8 .4 , 7X ,  1 4 , ?X,  1 4 , 2X , 

APPLNUIX  A 
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*4) 

53  fORMAT (/IX, 'THIS  IS  THE  Mi  RAH  VOLTAGE  DATA  IN  THE  SELECTED  FILE1) 

55  FORMAT { 1H  , 'DO  YOU  UISH  TO  CONTINUE  WITH  i HE  ANALYSIS  USING  THIS  D 
£ATA?‘ ) 

57  FORMAT (1 K0,< ANSWER  Y  FOR  YES  OR  N  FOR  NO . THEN  PRESS  ENTER') 

804  F0RMAT(1H1/,37X, ‘TABLE*, 13/) 

805  F0RMAT(1H1//,61X, 'TABLE'/) 

810  FORMAT (28X, A) 

811  FORMAT (28X, A/) 

820  FORMAT ( 1H  ,37X, 'SUMMARY  OF  LIQUID  CON TAM I HA , ION  BY  SUBSTRATE  POSIT 

&ION') 

821  FORMAT (8X, 'SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION') 

850  FORMAT(//49X, 'SUBSTRATE  1 1 ,8X, 'SUBSTRATE  2' ,8X, 'SUBSTRATE  3'//) 

831  FORMAT (//29X, "SUBSTRATE  1 ' ,8X, -SUBSTRATE  2' ,8X, 'SUBSTRATE  3'//) 

640  FORMATdH  ,25X,  CONTAMINATION,  GRAMS '  ,AX,  F7.3,  )4X, F5 .3, 14X, F5 .3, 

841  FORMAT; 1H  ,'  CON T AM i M A i ION,  CRAMS' ,4¥, f  V-  .6, 5X, F :4,6, jX , F14 .6) 

85 U  FORMATdH  ,25X,‘  HUMBER  OROPLFTS '  ,5X,  F8.3, 1 1X,  F8.  3 , 1 1 K,  F8.3) 

851  FORMAT (1H  NUMBER  OF  DROPLETS' ,6X,F1«.6,5X, F14.6.5X, F14 .6) 

860  FORMATflH  ,2SX,'  GRAMS  PER  SQ  METER • ,5X, F8.3, 1 .X, F8.3, 1 IX, F0.3) 

861  FORMAT { 1 H  , •  GRAMS  PER  SQ  METER' ,6X,F14  / ,5X, F14.6.5X, F14.6) 

870  FORMAT  (111  ,25X,'  GRAMS  PER  DROPLET  • ,  10X,  F6.5, 13X,  F6.5 , 13X,  F6.5//) 

871  FORMAT 1 1 H  GRAMS  PER  DROPLET'  7X , E14 .6,5X, F 14 .6, 5X, F14 .6//) 

800  FORMATdH  ,25X,‘  ESTIMATED  MEAN  DROPLET  MASS',12X,F8  5,'  GRAMS') 

851  "ORMAT < 1 v  , •  ES  i MATED  MEAN  DROPLET  MASS5 , 12V, F8.5 , 1  GRAMS') 

890  FORMATdH  ,25X,  '  STANDARD  DEVIATION  OF  TES  ‘  DROPLET  MASS' ,F8.5,  1  G 
&RAMS 1 ) 

691  FORMATdH  „  •  STANDARD  DEVIATION  OF  TEST  DROPLET  MF  ,F3.5,'  Gi'i  "S 
£') 

900  FORMAT  (It*  25X, '  STANDARD  ERROR  OF  MEAN  MaSS  ESTIMANT  1 ,3X,  F8.5, '  G 
&RAMS'/) 

901  FORMATdH  ,'  STANDARD  ERROR  OF  MEAN  MASS  ESTIMANT '  ,3X, F8. 5, 1  GRAMS 

17) 

910  FORMAT (IN  ,26X, 'LQUI VALENT  DROPLET  D I  AWE TER ' , 1 1 X,  :6. 2, '  MILLIMETER 
«'//) 

911  FORMATdH  ,'  EQUIVALENT  DROPLET  D 1 AMETER ' ,  1 2X,  F6. 2, '  MILLIMETERS 

«.’//) 

918  FORMATdH  ,40X, ’OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  VA70R  ANALv?Ek'/ 
8} 

919  FORMAT  ( IliO,  16X,  ’OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  V/PDR  ANALYZER'/ 
&) 

920  FORMAT </30X. 'MIRAN  VAPOR  ANALYZER' , F6.2.2X, '/SSBR8AMUE  UNITS  PER  V 
£01.  T  • ) 

921  F0RMAK6X  '  MIRAN  VAPOR  ANALYZER' ,f'6. 2, 2X, 'ABSORBANCE  UNITS  PER  VO 
XL T  - ) 

9?2  F0RMAT(31X, 'ANALYZER* ,4X, 'OUTPUT ', 12X, 'CUMULATIVE  DISTRIBUTION  FOR 
&  TWO  SUBSTRATES') 

923  FORMAT (6X,  ANALYZER '  ,5X,  'OUTPUT 12X,  'CIJMULAT 1 VE  DI STRIBUMON  T 
SUBSTRA7  S*) 


9. 

MAT  (It?  ,3?X,  'TIME  '  ,4X, 
,8X, 'TOTAL') 

’ABSORBANCE ’ , 1 0X, 1  EL  .  SED 

T  I  ME  ' , 

6X ,  '  TOTAL. 

93 ! 

FORMAT (  1 H  .OX.'  TIME',4;(, 
&’,8X, 'TOTAL' ) 

•ABSORBANCE 

■ , 1 0X, 'ELAPSED 

Tit::1, 

AX,  'TOTAL. 

S5 

FORMATdH  ,3l:i,  MINUTES' , 
£, ’NORMALIZED'/) 

4X , 'VOLTS' , 

15X,  'MINUTES'. 

7X, 'VOL 

.T  .MIN'  ,5X 

9.36 

TORKATdH  ,r,L  MINUTES', 
£  'NORMALIZ'D'/ 

4X, 'VOLTS', 

15X , 'MINUTES' , 

5X, 'VOL! .MIN' , 5X 
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1 625  V40  FORM  < 29X ,  f  8 . 1 , 5X ,  F6 . 4 , 1 5X ,  l:  :'.1 ,  8X ,  F6 .  i ,  6X ,  18 . 6  ) 

1626  941  FORMAT (6X,F8. 1 ,3X, F8.4 ,13X, E7.1 ,8X, F6.3,6X, F8.6) 

162 T  944  FORMATTING, 6X,  'VAPON  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DCPOSIi 
1626  SEC  DROPLETS') 

1629  945  FORMATdH  ,37)!,  'VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSI 

1630  KlfcD  DROPLETS*) 

1631  946  FORMAT  (lit  , 29X , ' CUMUL A1 I VE  DOSAGE  DERIVED  FROM  UNIFORM  ARRAY  OF  DE 

1632  It  POSITED  DROPLETS*  ) 

1633  947  FORMAT (1  HP, 2X.  CUMULATIVE  DOSAGE  DERIVED  FROM  UNIFORM  ARRAY  OF  DEP 

1634  SOS! TED  DROPLETS") 

167r  950  FORMATdH  ,49X, • (PPM/AB  BASED  ON  MASS  BALANCE)') 

1636  951  FORMAT (1 HO, 17X, '(PPM/AB  BASES  ON  MASS  BALANCE)') 

1637  955  FORMATdH  .47X, '  (PPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA)’) 

1638  936  FORMAT d HO, 17X, '(PPM/AB  BASED  ON  MI  RAW  CALIBRATION  DATA)') 

1639  970  FORMAT < 2  7X,'E LAPSED ',4X,' PPM', 6X, 'MICROGRAMS' ,£X, '* • , 13X, , 10X, 

1640  & '  PPM ' , 6X , 'Ml CROGRAMS ■ ) 

1641  971  FW>*UK  IX,  'ELAPSED',  4X, 'PPH' ,3X, ‘MICRCGRAMS"  ,6X,  •*  ■ ,  12X,  '* '  ,8X.  '  PP 

1642  &M\6X,  'MICROGRAMS') 

1643  975  F0RMATC1H  ,28X, 'TIME' ,3X, ************  MILLIGRAM. MINUTES  PER  CUBIC 

1644  IS,  MEIER  *■***************•*') 

1645  976  FORMATdH  ,46,  'Y  IMF'  ,3X,  '****•  ******  MILLIGRAM. MINUTES  PER  CUBIC 

1646  &  METER  ***********•******•) 

1647  980  FORMAT (28X, 't 1ME 1 , 18X, 'PER ' , 11X , 'PER 1 , 1 1X, 'PER ‘ ,22X, 'PER' ) 

1648  981  FORMAT (2X, 'TIME',15X, 'PER' ,9X, ' PER' , 10X, 'PER ' , 19X, 'PFR' ) 

1649  990  FORMAK49X, 'CUBIC',  9X,  'METER',  10X,  'GRAM/',  10X,  'PER1, 4X,  'CUBIC  METE 

1650  XR’) 

1651  991  FORMAT (20X, 'CUBIC' , 7X, 'METER' ,7X, 'GRAM/ ' ,7X, ' PER ' ,5X, 'CUBIC  METER 

1652  &') 

1653  1000  FORMAT (27X, 'MINU1 ES4 , TiX, 'METER ' ,8X, ‘SQUARED ' ,6X, 'METER  SQD',5X,' 

1654  KOROP' ,6X, 'PER  DROP'/) 

1655  1001  FORMATdX,  'MINUTES' ,  12X,  'METER '  ,6X,  ‘  SQUARED '  ,4X,  'METER  SUD',.3X,’ 

1656  KOROP'  ,611,  JPER  OROP'7) 

1657  1030  FORMATdH  ,98X,  'METER'//) 

1658  1040  FORMAT ( 2 7X,F6.  l,3X,Ft  1.3X, F10.3,3X,  F10.3,3X,  F10.3..4X,  F8.5,4X , 

1659  KF8..3) 

1660  1041  FORMAT(1X,F7.1,F7.3,F11.2,1X,F12.3,F10.3,3X,F10.6,F11.3) 

1661  1050  FORMAT (1 H  ,27X, 'MINUTES ' ,3X, 'DOSAGE ' ,4X, 'PER  SQUARE  METER' ,2X, 

1662  K'PER  GKAM/SQ  METER • ,6X, » PER  DROPLET'/) 

1663  1051  FORMAT < 1 H  ,3X, 'MINUTES' ,3X, 'DOSAGE' ,4X, 'PER  SQUARE  METER', 2X, 

1664  K'PER  ORAM/SQ  METER' ,6X, 'PER  DROPLET'/) 

1665  1060  FORMAT ( 27X , F6 . 1 , 3X , F8 - 3 , 8X , F 1 0 . 3 , 8X , F9 . 5 , 1 IX , E9 . 5 ) 

1666  1061  FORMAT  ( 3X ,  F6  „  1 , 3X ,  F  8 . 3 , 6X ,  F'  1 0 . 3 , 6X ,  F 1 2 . 4 , 9X ,  F 1 2 . 4 ) 

1667  1070  FORMATdH  ,26X,,rtAT10  OF  TEST  M'S  ANALYZED  BY  MIRAN  SAMPLING  AT 

1668  A  '75  LITER  PER  MINUTE  TO  TOTAI  ') 

1669  (071  FORMAT  OX  , IX, 'RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT 

1670  :«/5  i. /mi m  ru  total  mass1/) 

(6>1  1072  FORMATdH  ,26X, 'BASED  ON  CALCULATED  CONVERSION  I  ACTOR  (PPM/AB)  ', 

1672  KF’O.S.ZV, 'PERCENT'/) 

1673  1073  FORMATdH  , IX, 'BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  ', 

1674  KF10.L.2X, 'PERCENT'/) 

1675  1074  FORMAT(1H  ,26X,'BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  ', 

1676  &F10. 5, 2X, 'PERCENT'/) 

167 7  1075  FORMATdH  .TX.'B/CE  ON  CAT  I  "RATION  CONVERSION  FACTOR  (PPM/AB)  ', 

1678  KF10.5.2X, 'PERCFNI ’/) 

1679  1080  FORMATdH  ,26X,'FOR  CONVERSION  FACTOR  PPM/AB  *  CA!  CUM  1  ON  * 

1680  8F8.3/> 
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1081  FORMAT ( 1H  .'IX, 'FOR  CONVERSION  FACTOR  PPM/ AS  *  CALCULATION  * 

&F8.3/ ) 

1090  FORMAT (1H  ,26X,'FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  * 
SF8.3/) 

1091  FORMAT ( 1H  .IX, ‘FOR  CONVF:RSION  FACTOR  PPM/AB  *  CALIBRATION  * 

&F8.3/) 


1100  FORMAT <  1H  ,26X.„ 'DIFFERENCE  BETWEEN  SAMPLE  HASS  EST IMATES ' ,  F 1 0.7, 
&2X, 'GRAMS'/) 

1101  FORMAT ( 1H  , IX, '91 FFERENCE  BETWEEN  SAMPLE  MASS  EST IMATES 1 , FI 0 . 7, 2X 
&, 'GRAMS'/) 

1110  FORMAT ( 1 h  ,32X, 'EVAPORATION  HISTORY  OF  TEST  DROPLET  MEASURED  AND  T 
&HEORET t  CAL ' /) 

1111  FORMAT (T HO, 6X, 'EVAPORATION  HISTORY  OF  TEST  DROP  MEASURED  AND  THEOR 
SET  I  CAL ' ) 

1114  FORM AT (1K0.16X, 'EVAPORATION  HISTORY  OF  DEPOSITED  TEST  DROPLET') 

1115  FORMAT ( 1H  ,4GX, 'EVAPORATION  HISTORY  OF  DEPOSITED  TEST  DROPLET') 

1116  FORMATE  1H  ,  14X,  'MINUTES'  ,3X, '  TRACT  ION 1 ,3X,  •  HALF- LI  FES' ,  5X,  'MILI.IGR 
XAHS',3X, • FRACT 10NAL‘,5X,  'MILLIGRAMS’  ,3X,  'TRACT IONAC3X, 

S'  NORMALIZED'/) 

1117  FORMATE 1H  ,1X, ’HI NUFES ' , 4X. • FRACT ION ' , 2X, ' HALF  - L I  FES ' ,3X, 'MG',5X 

FRACTION ',5X, ‘MG* ,3X, ' FRACTION ' ,2X, ' NORMALIZED '/) 

1120  FORMAT (1  HO, 25X, 'EXPERIMENTAL  EVAPORATION  DATA' , 18X, 'THEORETICAL' , 
&iX, 'HALF  LIFE  MODEL  DATA') 

1121  FORMAT <1  HO. IX, 'EXPERIMENTAL  EVAPORATION  DATA 1 , 1 5X, ' THEORFT I  CAL 1 , 
Sri!.,  'HALF  LIFE  MODEL  DATA') 

1125  FORMAT ( 1H  , 14X, ’**************  TIME  **************, 5x, 

&'****  RESIDUAL  MASS  ****', 5X, ' **********  CUMULATIVE  MASS  ********* 
&') 

1126  FORMAT ( 1 H  , IX, <************  TIME  ************* • , IX, -RESIDUAL  MASS 
&***', 5X, 'CUMULATIVE  MASS  ********>) 

1140  FORMAT ( 1 H  ,9X, 'TIME ' ,9X, 'RESIDUAL  MASS' , 1 2X, 'CUMULATIVE  MASS',9X, 

& ‘MASS' ,9X, 'MASS' ,8X, ’TIME' ,8X, 'TIME' ) 

1141  FORMATE 1H  ,3X, 'TIME' ,2X, 'RESIDUAL  MASS 1 ,5X, 'CUMULATIVE  MASS', 2X, 

6'  RESIDUAL  MASS' ,4X, •****♦  TIME  *****') 

1150  FORMATC1H  ,9X, 'MINUTES ' , 3X, 'MILLIGRAMS' ,2X, 1  FRACTIONAL ' ,2X, 'MILLIG 
XRAMS' ,3X, ' FRACTIONAL' ,3X, 'MI LL I  GRAMS ’ ,3X, ' FRACTIONAL ' ,3X, 1  FRACTION 
«AL',3X,'HALF-L!FES'/) 

1151  FORMAT ClH  ,2X,  MIN',5X, 'MG' ,5.X, ' FRACTION ' ,3X, 'MG ' ,5X, ' FRACT ION ', 2X 
X, ’MG',3X, 'FRACTION1 ,2X, ' FRACTION  1 ,2X, 'HALF -LI  FES'/) 

1169  FORMAT (IX, F7.1,2X,F6.3,3X,F6.3,2X,F6.3,1X,F6.3,4X,F7.3,2X,F6.3,2X, 
RF6.3,4X,F6.3) 

1170  FORMAT (9X,F7.1,3X,F10.5,4X,F0.6,3X,F10.6,3X,F9.5,1X,F11.5,5X, 
AF3.6,4X,F6.4,5X, F9.5) 

1171  FORMAT ( 9X,  F7. 1 ,3X,  F10.5.4X,  F'8.6,3X,  F10.6,3X,F9.5,  IX,  F11 .5,5X, 

&F8 ,6,4X, F6 .4, 1 0X, A> 

1177  FORMAT ( IX, F7. 1 ,2X,F6,3,3X,F6.3,2X, F6.3, IX, F6  3, 4X, F7.3, 2X, F6.3.2X, 
&F6.3,4X,A) 

1174  FORMAT ( IX, F7. 1 ,4X, F6.3.4X, F6.3, 7X, F6.3.2X, F6.3,5X, F6.3,3X, F6. 3,3X, 
KF6.3) 


1175  FORMAT  ( 15)! ,  F7 . 1 ,5X,  F6.4, 57,  F9.4 , 3X,  F13 . 5, 4X,  F8 .5 ,6X ,  F10 . 5 ,3X,  F 10 .4 
X, 3X , F 1 0 . 4 ) 

1176  FORMAT ( 15X, F7. 1 ,5X, F6.4, 10X,A6,6X, f 13.5,4X, F8.5.6X, F10.5.3X, F10. 4, 
*3X,F10.4) 

IU7  -n»MAT(1X,f  7.1,4X,F6..3,4X,A,12X,F6.3,2X,F6.3,5X,F6.5,3X,F6.3,3X,F6 

S..  5) 


1180  FORMAT  OH  ,40X,  'FVAPOftAT  ION  RAIL  FOP  A  DROPLET  IN  *  UNIFORM  ARRAY 
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1737  &'/) 

1738  1181  FORMAT (1  HO ,16X, 'EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

1739  &') 

1 740  1190  FORMAT ( 1 H  ,25X, *************  TIME  *************', 12X, '  *•"**  EVA 

1741  SPORATION  RATE  *****') 

1742  1191  FORMATdHO, IX,  *************  TIME  **************  ^x,  1  *****  EVAPO 

1743  &RATI0N  RATE  ****•■> 

1 >44  1200  FORMAT (26X, 'MINUTES' ,3X, ' FRACT I ONAL 1 , 3X , 1  HALF  - L I  FES 1 , 5X , ‘MICROCRAM 

1 745  &S  PER  MINUTE* ,6X, ‘NORMALIZED') 

1746  1201  FORMAU2X,  'MINUTES',  3X,  'FRACTIONAL*,  3X,  *KAI  F-L I  FES' , 10X,  *MMG  PER  M 

1747  &IN' ,6X, 'NORMALIZED' > 

1748  1202  FORMAT ( 1 H  ,2X,'PRPA8  -  CONVERSION  FACTOR,  CALIBRATION  PPM/A6',15X, 

1749  &F12.5) 

1750  1203  FORMAT(1H  ,26X,'COVLQ  =  CONVERSION  FACTOR,  CALIBRATION  MICROGRAMS/ 

1751  &PPM ' ,7X, F14.5/) 

1752  1204  FORMAT ( 1  FI  ,2X,'COVLQ  =  CONVERSION  FACTOR,  CALIBRATION  MICROGRAMS/P 

1753  &PM ' , 7X, F 12.5 ) 

1754  1205  FORMAT ( 1 H  ,26X,'PERCP  =  PERCENT  COPOLYMER  THiCKENER  IN  LIQUID  SIMU 

1755  SLANT' ,6X,F14.5/) 

1756  1206  FORMAT ( 1 M  ,2X,'PERCP  =  PERCENI  COPOLYMER  THICKENER  IN  LIQUID  SIMUL 

1757  SANT ‘ ,6X, F12.5) 

1758  1207  FORMAT ( 1 H  ,26X,'PR.PAB  =  CONVERSION  FACTOR,  CALIBRATION  PP/AB',15X, 

1759  SF14.5/) 

1760  1209  FORMAT dX,  f  7.  1 ,5X,  F6.2.6X,  F6.3, 14X,  F9.3.8X,  F9.3) 

1761  1210  FORMAT(26X,F6. 1 ,5X, F6.4.5X, F9.5, 10X, F14.5,8X, F12.5 ) 

1762  1211  FORMAT (26X, F6. 1  .5X,  F6.4,8X,  A6, 10X,  F14.5.8X,  F12.5 ) 

1763  1212  FORMAH/26X,  'NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  L IQ 

1764  SUID  CONTAMINATION  REMAINING.') 

1765  1213  FORMATdHO,  IX,  'NORMALIZED:  MMG  PER  MIN  PER  FRACTION  OF  LIQUID  DROP 

1766  Si  El  CONTAMINATION  REMAINING') 

1767  1214  FORMAT (2X, P6.1,5X,F6.3,8X,A,14X,F9.3,8X,F9.3) 

1768  1215  FORMAT (1 H  ,26X,'Z  --  X*Y  ■  ,53X,  F14 .5/ ) 

1769  1216  FORMAT (1 H  ,2X,'Z  =  X*Y ' ,53X, F12.5) 

1770  1217  FORMAT (11)  ,52X, 'PARAMETERS'/) 

1771  1218  FORMATdHO, 28X, 'PARAMETERS' ) 

1772  1220  FORMAT ( 1 H  ,26X, 'X  =  ACVTM*ABPV*COVLQ*1E -6 ' , 32X , F14 . 5/ ) 

1773  1271  FORMAT (1 H  ,2X,'X  *  ACVTM*AGPV*COVLQ*1E -6 ' , 31X , F12 .5 ) 

1774  1230  FORMAT (1 H  ,26X,'Y  *  AIRSP*DARTN*. 02832*88/144 ' , 28X, F14 . 5/) 

1775  1231  FORMAT (1 H  ,2X,‘Y  =  AIRSP‘DARTN* .02832*88/144 ' ,27X, F12. 5) 

1776  1236  TORMATdH  ,26X,'DARTN  =  ASSUMED  DYNAMIC  CROSS-SECTIONAL  AREA  OF  TU 

1777  8NNEL  SQIN',1X,F14.5/) 

1778  1237  FORMAT ( 1 H  ,2X,'DARTN  -  ASSUMFD  DYNAMIC  CROSS-SECTIONAL  AREA  OF  TUN 

1779  SNEL  SQIN' , 1 X , F 1 2 . 5 ) 

1780  1240  FORMA T(1  It  , 26X , 1 TRAYM  =  TOTAL  MASS  ON  TEST  SUBSTRATES,  GRAMS', 16X, 

1781  SF14.5/) 

1782  1241  FORMAT ( 1 H  ,2X, 'TRAYM  "  TOTAL  MASS  ON  TEST  SUBSTRATES,  GRAMS', 16X,F 

1783  S12.5) 

1734  1242  FORMAT (1 H  ,26X,'NCODE  =  TEST  CONFIGURATION  OF  SUBSTRATES ', 23X, 1 5/ ) 

1785  1243  FORMAT (1 H  ,2X,'NCOOE  =  TEST  CONFIGURATION  OF  SUBSTRATES ', 2 IX, 1 5 ) 

1786  1244  FORMAT (1 H  ,26X,'COOEL  -  LIQUID  SIMULANT  CODE ' ,32X, F14 .5/ ) 

1787  1245  FORMAT (1 H  ,2X,'COOFL  =  LIQUID  SIMULANT  CODE ' ,32X  F 12  5 ) 

1788  1246  FORMAT (1 H  ,26X,’TMASS  =  VEST  DROPLET  MASS,  GRAMS ’ , 28X . F 14 . 5/ ) 

1789  1247  FORMAT (1 H  ,2X,'1MASS  -  TEST  DROPLET  MASS,  CRAMS ' , 28X, T 1 2 . 5 > 

1790  1248  FORMAT (1 H  ,26/,'CHASS  =  TEST  DROPLET  MASS  CORRECTED  FOR  COPLOYMFR , 

1791  &  GRAMS 1 ,4Y, T14 .5/) 

1/9?  1249  TORMATdK  ,?X.'CMAf>S  -  If  SI  DROP!  I  I  MASS  CORRECTED  TOR  COPI.OYKER, 
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1793  &GRAMS '  ,4X, F12.5) 

1794  1250  FORMAT ( 1 H  ,26X, 1 CPMAB  =  CONVFRSICN  FACTOR,  MASS  BALANCE  PPM/AII'  14 

1795  &X.F14.5/) 

1796  1251  FORMAT ( 1 K  ,2X, 'COMAS  =  CONVERSION  FACTOR ,  MASS  BALANCE  PPM/AB',F1 

1797  £2.5) 

1798  1260  FORMAT ( 1 H  ,26X, ' TVCF3  =  CORRECTION  FACTOR  FOR  NUMBER  OF  SUBSTRATES 

1799  1',  10X.M4.5/) 

1000  1261  FORMAT ( 1H  ,2X,'TVCF3  =  CORRECTION  FACTOR  FOR  NUMBER  OF  SUBSTRATES' 

1001  & , 10X, F12.5) 

1802  1270  FORMAT E 1 H  ,26X,'CCVR1  =  ABPV*CPMAB*TVCF3,  PPM/VOLT  ?6X,  F  14 . 5/ ) 

1803  1271  FORMAT ( 1 1I  ,2X,'CCVR1  ■=  ADPV*CPMAB*TVCF3,  PPM/VOLT  '  ,26X,  F12. 5) 

1804  1280  FORMAT ( 1 H  ,26X,'ACVTM  -  TOTAL  ACCUMULATIVE  VOLT .MI N ■ , 25X, F 14 .5/ ) 

1805  1281  FORMATE 1 H  ,2X,'ACVTH  =  TOTAL  ACCUMULATIVE  VOLT. MIN ' ,25X, F12.5) 

1806  1288  FORMAT ( 1 H  ,2X,'HAFTM  =  HALF-LIFE  OP  DROPLET,  M I NUTES ' , 30X, A) 

1807  1289  FORMAT ( 1H  ,2X,'HAFTM  -  HALF-LIFE  OF  DROPLET,  MINUTES' ] 23X, F12.5 ) 

1808  1290  FORMAT ( 1 H  ,26X,'HAFTM  =  HALF-LIFE  OF  DROPLET,  MINUTES *, 23X, F14 .5 ) 

1809  1291  FORMAT < 1 H  ,26X,'HAFTM  -  HALF-LIFE  OF  DROPLET,  MINUTES' ,30X, A) 

1310  1292  FORMATC1H  ,26X,'CK.  =  LN2/HAFTM,  USED  IN  DEFINING  TK '  ,22X,  F14.5/ 

1811  &> 

1812  1293  FORMAT ( 1 H  ,2X,'CK  =  LN2/HAFTM,  USED  IN  DEFINING  TK‘ ,22X, F12.5) 

1813  1300  FORMAT C 1 H  , 26X , ' T 2  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE 

1814  &,  MIN' ,5X,F14.5) 

1815  1301  FORMAT ( 1 H  ,5X,'T2  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE,  MIN 

1816  &',6X,F12.5> 

1817  1310  FORMA T( 1 H  ,26X,'T  =  VALUE  USED  IN  I N  TERPOLAT I  ON  lOR  HALF-LIFE 

1813  a,  MIN' ,5X,F14.5) 

1819  1311  FORMAT ( 1 H  ,5X,'T1  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE,  MIN 

1820  &',6X,F12.5) 

1821  1320  FORMATE 1H  ,26X,’V  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF- LI FF ' 

1822  a, 1 IX, F14.5) 

1823  1321  FORMATE  1H  ,5X,'V2  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE'  1 1 X 

1824  & , F 1 2 . 5 ) 

1825  1325  FORMAT E 1 H  ,2X, 'ENDVT  MONITORS  WHETHER  EVAPORATION  IS  COMPLETE  (0  0 

1826  &)  OR  NOT  (1.0): • ,2X, F3. 1 ) 

1827  1326  FORMATE/2X, 'ERHLF  =  EVAPORATION  RATE  AVERAGED  OVER  ONE  -  HALF - L I FE 

1828  &MMG/MIN ' , 7X, A) 

1029  1327  FORMAT ( 1 H  ,2X,*ERTMX  =  EVAPORATION  RATE  AVERAGED  OVER  DURATION  OF 

1830  &TEST :MMG/MiN ’ , F9.5) 

1831  1328  FORMATC3X, 'ERHLF  -  EVAPORATION  RATE  AVERAGED  OVER  ONE • HALF - L I FE 

1832  &MMG/MIH ' , F10.5) 

1833  1329  FORMAT ( 1H  ,5X,'V1  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE'  11X 

1834  &.F12.5) 

1835  1330  FORMATE  IK  ,26X,'V1  =  VALUE  USED  IN  INTERPOLATION  FOR  HALF-LIFE' 

1836  &, 1 IX, F14 .5/) 

1837  1331  FORMA  I(1H  ,26X, 'ERIUF  =  E  VAPOR  AT  I  OH  RATE  AVERAGED  OVER  ONE  -  HALF  -  LI 

1838  &FE,  MMG/M IN' ,F 13. 5/) 

1839  1332  FORMAT ( 1 H  ,26X,'ER!MX  -  EVAPORATION  RATE  AVERAGED  OVER  DURATION  OF 

1840  &  TEST :MMG/MIN ' , F1 1 .5/) 

1841  1333  FORMAT ( 1 H  ,26X,'ERF)LF  =  EVAPORATION  RATE  AVERAGED  OVER  ONE-HALF- 

1842  SLIFE,  MMG/M I N 1 ,9X , A/) 

1843  1334  FORMA  V ( 1 H  ,26X , ' ENDVT-MON I  TORS  WHETHER  EVAPORATION  IS  COMPLETE  (0 

1844  80)  OR  NOT  ( 1 .0) : 1 ,2X, F3. 1 ) 

1845  1335  FORMAT ( 1 H  ,26X,'ERTMX  =  EVAPORATION  ,TE  AVERAGED  OVER  DURATION  OF 

1846  8  TEST ;MMG/M1 N 1 ,6X, A/) 

1847  1336  FORMAT ( 1 H  ,2X, 'ERTMX  =  EVAPORATION  PATE  AVFRAGFD  OVER  DURATION  OF 

1848  8TEST  MMG/M I N ' ,6X, A ) 
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1400  FORMAT ( 1 H  ,27X, 'EFFECTIVE  WINDSPEEC  FOR  TEST  TO  ACHIEVE  PPM/AB  OF 
&CALIBRATFON  FOR  TEST  DATA'/) 

1401  F0RMATOX, ‘EFFECTIVE  W I  NO SPEED  FOR  TEST  TO  ACHIEVE  PPM/A8  Or  CAL  IB 
&RATION  TOR  TEST  DATA'/) 

1410  FORMATC1H  ,37X, 'ASSUMED  WINDSPEED  FOR  DYNAMIC  CROSS- SECTIONAL  AREA 
&  SQ  INCHES'/) 

1411  FORMAT(1(I0.8X, 'ASSUMED  WINDSPEED  FOR  DYNAMIC  CROSS  SECTIONAL  AREA 
&SQ  INCHES') 

1420  FORMAT < 1 H  ,28X, 'PPM/AB • ,5X, ' 10.5  X  4.0  SQ  IN  * ,6X, ‘ 10 .25  X  3.75  SQ 
&  IN', 6X, '10.0  X  3.5  SQ  IN-/) 

1421  FORMATOHO. 3X,  'PPM/AB'  ,5X, '  10.5  X  4.0  SQ  IN'  ,6X,  '10.25  X  3.75  SQ  I 
XN ' , 5X , '10.0  X  3.5  SQ  IN') 

1425  FORMATOH  ,28X,  'PPM/AB  •  ,5X,  •  10.5  X  4.0  SQ  IN' ,6X,  - 10.25  X  3.75  SQ 
X  IN' ,6X. '10.0  X  3.5  SQ  IN'/) 

1426  TORMAT(lH0,3X, 'PPM/AB' ,5X, ■ 10.5  X  4.0  SQ  I N 1 , 6X, 1  1 0 . 25  X  3.75  SQ  I 
XN' ,5X, ' 10.0  X  3.5  SQ  IN') 

1430  FORMAT ( 1 H  , 30X, '+/-■, 8X, ' MPH ', 7X, ' FPM ' ,9X ,' MPH ' ,9X FPM •  10X  'M>H‘ 
£ ,  7X ,  '  F  PM '  / ) 

1431  FORMAT (1H0,4X, '+/- ‘ ,9X, 'MPH 1 ,6X,  ' FPM' ,9X, 'MPH ' ,8X, ' FPM ' ,9X, ‘MPH’ ,8 
&X, ' FPM- ) 

1440  FORMAT ( 1 H  , 28X , F6 . 1 , 5X, FS. 2 , F 1 0. 0, 4X, F 8. 2,4X, F8.0, 5X ,  F8. 2  F10.0/) 
U41  FORMAT (1H0.2X,  F6.1 ,4X,  FE.2, 1X,F8.0,4X,  F8.2.3X,  F8.0.4X,  F8., 2,  F1 1 .0) 
1500  FORMAT (1  111, ////////////// //////////// ) 

1510  FORMAT (1  HI , ////,3X , - FHE  DATA  FILE  TO  BE  READ  MUST  BE  IN  DRIVE  B') 
1515  FORMATOH  ,2X,  'DATA  FILES  HAVE  ASSIGNED  NAMES  SUCH  AS  -  GLF1.0AT') 

1520  FORMATOH  ,2X, 'INPUT  -  NAME  OF  DATA  FILE  TO  READ'/) 

1521  FORMATOHO,  '»*■>***«**■**********».»  PRINT  OPTIONS  **'**»******* 

£**********  I  J 

1522  T0RMA1OH  ,  3X,  ‘  FOUR  OPTIONS  ARE  AVAILABLE  FOR  VIEWING  OR  PRINTING 
XIHE  TABLES') 

1523  FORMATOH  ,  10X,  'PRINT  TABLES  ON  SCREEN,  ONLY  -OPTION 

a  -1?') 

1524  FORMATOH  ,10X, 'PRINT  TABlES  ON  SCRI  EM  £  IN  A  FILE  OPTION 

&  -2?') 

1525  FORMATOH  ,10X, 'PRINT  TABLFS  ON  SCREEN,  IN  FILE  &  PRINTER  -OPTION 
a  -3?') 

1526  FORMATOH  ,10X,  'PRINT  TABLES  ON  SCREEN  &  ON  THE  PRINTER  OPTION 
&  -4?'> 

1529  FORMAT (II) 

1530  FORMATOHO, 20X, 'DO  YOU  WISH  TO  RUN  THE  PROGRAM  AGAIN?') 

1531  FORMATOHO, 'PAUSE  AFTER  DISPLAYING  EACH  TABLE  ON  THE  SCREEN?') 

1532  FORMATOH  , ‘FOR  A  PAUSE  ENTER  OPTION  -  1  -’) 

1533  FORMATOH  ,  '  TOR  CONTINUOUS  DISPLAY  ENTER  OPTION  -  2  -  ') 

1540  FORMATOHO, 13X, 'ANSWER  Y  FOR  YES  OR  N  FOR  NO _ THEN  PRESS  FWTER '  ) 

1548  FORMATOH  ,F10.2) 

1888  FORMAT  (/27X,  -*  MICKOGHAMS  T-CR  CUBIC  METER') 

1889  FORMATOHO, 3X, '*  MICROGRAMS  PER  CUBIC  METER') 

2000  FORMATOHO 

9900  FORMATC1H1 , 'DATA  ERROR  IN  INPIJI') 

9000  WR I TEO  ,9900) 

STOP 

9999  CONTINUE 
END 
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Name 

T  ype 

A 

REAL 

ARPV 

REAL 

ACDML 

REAL 

ACDMC 

REAL 

ACDMN 

REAL 

ACVTH 

REAL 

AFPl’f  1 

REAL 

AEPM2 

REAl 

AFPH3 

REAL 

AHPRA 

REAL 

AIRSP 

REAL 

A  LOG 

AI.PRA 

REAL 

AMPH1 

REAl. 

AMPH2 

REAL 

AMPH3 

REAL 

ANSWER 

c;iar*i 

ARCRI 

RLAL 

ARCR2 

REAL 

ARE  AH 

PEAL 

AREAL 

REAL 

AX 

REAL 

3 

REAL 

nx 

REAL 

c 

REAL 

CAL 

REAL 

ccoo 

REEL 

CCDT 

PEAL 

CCUMD 

REAL 

CCUMT 

REAL 

CCVR1 

REAL 

CGSOM 

REAL 

C<  REAL 
CMASS  REAL 
CL©  EL  REAL 
COVL1  REAL 
COVL2  REAL 


COVLQ 

RE.iL 

CPI)  1  H 

REAL 

f.PD  1 L 

RLAL 

CPM2H 

RLAI 

CPM2L 

REAL 

LPMAB 

REAl 

CPHD 

RLAI 

D'MT 

REAL 

CSOMT 

REAL 

CUMOD 

REAL 

LTJMD1 

REAL 

OV 

RLAI 

CX 

REAl 

D 

RE  AL 

OAK  !  0 

Hi  AL 

DASH 

UIAR' 

Offset  P  Class 

5506 

5204 

5594 

5590 

5626 

5374 

5774 

5782 

5790 

57.38 

5196 

INTRINSIC 

5766 

5770 

5778 

5786 

5236 

5706 

5710 

5698 

5702 

5586 

5510 

5598 

5514 

5200 

4700 

3900 

4540 

422') 

5486 
4380 
5422 
5362 
5192 
5278 
5282 
5294 
5266 
5262 
5274 
5270 
5482 
4060 
3260 
3740 
3580 
3420 
5450 
3602 
.518 
64  70 
4870 
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0ENL1 

REAL 

5254 

DENI.2 

REAL 

5258 

DENLQ 

REAL 

'.290 

DIFMS 

REAL 

5.362 

DISPI.A  INTEGER** 

4380 

DCSGD 

REAL 

5542 

OOSGT 

REAL 

5538 

DCSXD 

REAL 

5566 

OOSXT 

REAL 

556? 

DPP2 

REAL 

5642 

DPP3 

REAL 

5638 

OPPO 

REAL 

5630 

OPPf 

REAL 

5184 

DY 

REAL 

5606 

ENDV 

REAL 

5220 

ENDVT 

REAL 

5216 

EODPD 

REAL 

5330 

FRHLF 

REAL 

5414 

ERTMX 

REAL 

5690 

ETDPM 

REAL 

5318 

EVAPM 

REAL 

3100 

EVAPN 

REAL 

2300 

EVPM5 

REAL 

2940 

EVPN5 

REAL 

2460 

EVPRM 

REAL 

2780 

EVPRN 

REAL 

2620 

EXP 

EXPGM 

REAL 

5354 

FHL 

REAL 

5614 

FRAME 

CHAR*14 

4861 

FRHT 

REAL 

1980 

FRT 

REAL 

5610 

FRTM 

REAL 

2140 

GM1TP 

REAL 

5172 

GM21P 

REAL 

5176 

GM3TP 

REAL 

5180 

GFM21 

REAL 

5238 

GPM22 

REAL 

5242 

GPM25 

REAL 

5246 

GPM24 

REAL 

5250 

HAFTM 

REAL 

5410 

HAFVT 

REAL 

5390 

HTBt. 

IN' 'EGER *4 

***** 

I 

INU:GER*4 

5224 

1 1 

intf;cer*4 

5438 

I  VOL 

IHTEGER*4 

1800 

in 

CHAR'72 

4384 

LL? 

CHAR* 72 

4956 

! 1  3 

CHAR* 72 

5028 

L.  1.4 

CHAR*72 

5100 

N 

I N 1 EGER*4 

538? 

Nil  ODE 

1  NTEGER*4 

5188 

NOPI  S 

iNIU.f  R *4 

5215 

Nu 

INUGt  R*4 

***** 

US  FT 

I  NTF  lii  R*4 

r?V>0 

NS!  T 

IN  11  (,LR*4 

4/1/  6 
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0  Urn 

it  1  7 

NTBt 

INTEGER*4 

3434 

NTRAY 

INTEGER*4 

3342 

PERCP 

REAL 

5286 

PRPAB 

REAL 

5298 

RMAS 

REAL 

5654 

SDMAS 

REAL 

5322 

SEMAS 

REAL 

5326 

SEPM1 

REAL 

5746 

SFPM2 

REAL 

5754 

SFPM3 

REAL 

5762 

SMAS 

REAL 

5646 

SMPH1 

REAL 

5742 

SMPH2 

REAL 

5750 

SMPH3 

REAL 

5758 

SUMEV 

REAL 

5674 

SUMVS 

REAL 

1480 

T1 

REAL 

5398 

T2 

SEAL 

5394 

TIM 

REAL 

5450 

TIMER 

REAL 

1640 

TIMT 

REAL 

5550 

TIC 

REAL 

5430 

TM1 

REAL 

5302 

TM2 

REAL 

5306 

TM3 

REAL 

53  TO 

TMASS 

REAL 

5358 

TMEAC 

REAL 

1000 

TMiNV 

kEAL 

5208 

TRAYM 

REAL 

5346 

TTM1 

REAL 

5314 

TVCF3 

REAL 

5334 

V 

REAL 

5454 

VI 

REAL 

5406 

V2 

REAL 

5402 

VCOD 

PEAL 

1320 

VCDT 

REAL 

1160 

VCPGM 

REAL 

5502 

VCPMS 

REAL 

5498 

VGPT 

REAL 

5338 

VN 

REAL 

5462 

VOLT 

REAL 

20 

VOL  l  M 

REAL 

5366 

VOLTN 

REAL 

B40 

VPPMD 

SEAL 

/■'  :■ 

V'rpMT 

REAL 

,  !  H,s 

WOTUN 

REAL 

5474 

WFPM1 

REAL 

5718 

HrpM2 

REAL 

5726 

WFPM3 

REAL 

5734 

WMPH1 

REAL 

3714 

WMPK2 

REAL 

5722 

WMPH3 

REAL 

5750 

X 

REAL 

5466 

XGSQM 

REAL 

520 

XMA5D 

RE  Al 

5574 

XRMAS 

REAL 

5658 
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:<smas 

HEAL 

56S0 

X'SOHT 

REAL 

560 

XX 

REAL 

sea,  > 

Y 

REAL 

5578 

YY 

REAL 

5666. 

I 

REAL 

S47S 

Name 

T  YPO 

Size  Class 

MIRAN 

PROGRAM 

Pass 

One  No 

1902 

Errors  Detected 
Source  Lines 
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OUTPUT  VOLTAGE  DATA  FROM  A  MI  RAN  I A  VAPOR  ANALYZER 


ID  7 


TABU:  LT-1 


f VAPORAT  I ON  L'/PLR  IMLMT  NO.  Gl  M  SI.Nli.S  ID  ?»*4  I AG10RIA1  I  XPf'R  1  Ml  II 1 
Dll'  THYI  MALOMAIE  DROPS  ?  MM  DIA.,  100  CP  I  K'UIO  VISCOSITY 
NOMINAL  CON  1  AH  l  NAT  ION  DENSITY  30  GMS/SQ  ML  ICR  CM  HICKORY/’OP  SURFACE 
UINOSPfTD  3.0  MPH,  AIR  TEMPERATURE  60  DIG  E..,  Rfl.A  r  I VE  HUMIDITY  45% 

OUTPUT  VOLTAGE  DATA  ROM  MIKAN  IA  VA«  OR  ANALYSER 


ANALYZE R 

OUTPUT 

CUMULATIVE  0 .. 

SYR  1  BUT  ION  ECU 

1WO  SUBSTRATI 

1  (ME 

absorbance: 

EL/.PSEO  r  1  ME 

TOTAl 

TOTAl. 

MINUTES 

VOE1S 

MIN'C"  S 

VC!l  T  MIN 

NORMA!  I7I.P 

.0 

.1280 

.0 

.000 

.000000 

30 . 0 

.1160 

30.0 

3.660 

.006574 

60 . 0 

.1010 

60.0 

6.915 

.163568 

90 . 0 

.0920 

90.0 

9.810 

.232047 

170.0 

.0840 

120.0 

1.7.450 

.29449.3 

150.0 

.0770 

150.0 

14.865 

.351610 

100.0 

.0600 

180. 0 

17.040 

.403066 

710. 0 

.0630 

21D.0 

16.005 

.449546 

740.0 

.0570 

240.0 

20.805 

.492123 

7/0.0 

.0510 

270.0 

22.425 

.530443 

300.0 

.0460 

300 . 0 

23.880 

.564859 

330.0 

.0410 

3.30.0 

25.185 

.595728 

360.0 

.0360 

360.0 

26.340 

.623049 

390.0 

.0320 

390.0 

27.360 

.647176 

420.0 

.  0280 

420.0 

28.260 

.668464 

450.0 

.023(1 

350.0 

29.025 

,686560 

480.0 

.0190 

480.0 

29.655 

.701462 

510.0 

.0150 

510.0 

30.165 

.713525 

540.0 

.0120 

540.0 

30.5/0 

.723105 

6  70 . 0 

.0100 

5/0.0 

30.900 

.730911 

600.0 

.0080 

600 . 0 

o 

N 

KT 

.737298 

630.0 

.0060 

630.0 

31.380 

.742265 

460 . 0 

.0050 

6.60.0 

31.545 

.746168 

690 .  G 

.0040 

690.0 

3 1 . 680 

.749361 

770.(1 

.  0030 

720.0 

31.785 

.751845 

73  IT .  0 

nn?o 

750.0 

3  1 . 860 

.  753619 

780.0 

.  0070 

750.0 

31.920 

. 755038 

810.0 

.11010 

810.0 

31 .965 

. 756103 

840.0 

.  niiin 

840 , 0 

3 1 . 995 

. 756812 

870.0 

.  0000 

8/0.0 

32.010 

.  75/167 

M I  PAN  VAPOR  ANAY7F  h  .76  ABSORBANM  ONUS  PI  R  VOl  T 
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TABLE  B-2 


i: vapor ai  ion  experiment  no.  gi  i series  10  a*-1-*  factorial  expi  rimehe 

0 1 1  THY!  MAI  ON  All  DROP';  2  MM  OJA..,  1000  CP  MUOIP  VISCOSITY 

NOMINAL  CON  I  AMINAT  ION  DENSITY  .11)  GHS/SC1  METER  ON  HICkORY/TOP  SURFACE 

>  ' i SPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  f.,  PEIATIVf:  HUMIDITY  59% 

fXITPllT  VOLTAGE'  DATA  FROM  Ml  RAN  IA  VAPOR  ANALYSES 


A  YZER  OUTPUT  CUMUI.AI  I VI!  DISTRIBUTION  FOR  TWO  SUBSTRATES 


l  )  ME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLF .MIN 

NORMALIZED 

.0 

.1130 

.0 

.000 

. 000000 

3C.0 

.1050 

30.0 

3.270 

.  074235 

60.0 

.  0970 

60.0 

6.300 

.  143022 

90.0 

.0900 

90.0 

9.105 

.226701 

12C.0 

.0840 

120.0 

11.715 

.765953 

150.0 

.0790 

150.0 

14.160 

.  321460 

180.0 

.0730 

ipo  0 

16.440 

..373220 

210.0 

.0680 

210.0 

18.555 

.421235 

240.0 

.0640 

240.0 

20.535 

.466185 

270.0 

.0590 

270.0 

22.380 

.508070 

300.  G 

.0540 

300.0 

24.075 

.546550 

330.0 

.0500 

330.0 

25.6.33 

.581965 

360.0 

.0460 

360.0 

27.075 

.614655 

390.0 

.0420 

390.0 

28.395 

.644622 

420.0 

.0380 

420.0 

29.595 

.871864 

450.0 

.0340 

450,0 

30.6)5 

.696382 

480.0 

.0300 

480 . 0 

31.635 

.718176 

510.0 

.0260 

510.0 

32.475 

.737246 

540.0 

.0220 

540.0 

33.195 

. 753591 

570.0 

.0190 

570.0 

33.810 

.767553 

600.0 

.0160 

600 . 0 

34.335 

.779472 

630 . 0 

.0130 

630.0 

34.770 

. 789347 

660.0 

.0110 

660.0 

35.150 

. 797520 

690.0 

.0100 

690,  C 

35.445 

.30467  1 

720.0 

.0080 

720.0 

35.715 

.810800 

750.0 

.0070 

750,0 

35.940 

.815903 

780 . 0 

.  0070 

780.0 

36. 150 

.820676 

810.0 

.0060 

810.0 

36.345 

.825103 

840.0 

.0050 

840.0 

36.510 

.828848 

S/0.0 

.0040 

370.0 

36.645 

.331913 

900 . 0 

.00.30 

900 . 0 

36.750 

.834  297 

930.0 

.0020 

930 . 0 

56.825 

.836000 

960  0 

.  0010 

960  0 

36.870 

. 637021 

990 , 0 

001  u 

990 . 0 

36.900 

.83) 702 

1  U.'0 . 0 

.  rji.iou 

1020 . 0 

36.915 

. $504  5 
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TABLE  B-J 


EVAF'ORAT I  ON 

EXPERIMENT 

NO.  G!  t  3 

SERIES  ID  2**4 

FACTORIAL  EXPERIMENT 

DIETHYLMALONATE  DROPS  2 

MM  DIA. 

, ,  100  CP  LIQUID 

VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  30  CMS/SO  METER  ON 

HICKORY/ 1  OP 

SURI ACT 

WIND5PEED  11 

.0  MPH,  AIR: 

TEMPERATURE  60  DEG  T: . , 

RELATIVE  HUM ) 0 II Y  40% 

OUTPUT  VOLTAGE  DA  1 A 

FROM  MI  RAN  IA  VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

rUC  SUBSTRATES 

T  (ME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

10“  AL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0860 

.0 

.000 

. 000000 

15.0 

.0750 

15.0 

1.208 

.117196 

30.0 

.  0660 

30.0 

2.265 

.219834 

45.0 

.  0590 

45.0 

3.203 

.310825 

60.0 

.0520 

60.0 

4.035 

.391624 

75.0 

.0460 

75.0 

4 . 770 

.462961 

90.0 

.0410 

90.0 

5.423 

.526291 

105. Cl 

.0360 

105.0 

6.000 

.582341 

120.0 

.0210 

120.0 

6.50.3 

.631112 

135.0 

.0260 

135.0 

6.930 

.672604 

150.0 

•  021U 

150.0 

7.233 

.706816 

165.0 

.0180 

165.0 

7.575 

. 735206 

180.0 

.0150 

180  n 

7.823 

„ 759227 

195.0 

.0120 

195.0 

8.025 

.778881 

210.0 

.0090 

210.0 

8.183 

.794168 

225.0 

.  0070 

225.0 

8.303 

.805814 

240.0 

.7050 

240.0 

6.393 

.014550 

255.0 

.0040 

255.0 

6.460 

.8,21101 

270.0 

.0040 

270.0 

8.520 

.826424 

285.0 

.0030 

285.0 

8.573 

.832020 

300.0 

.0030 

300.0 

8,618 

.836387 

315.3 

.0020 

315  0 

8.655 

.840027 

330.0 

.0010 

330.0 

8.678 

.842211 

345 . 0 

.0010 

345.0 

8.693 

.843667 

360.0 

.0000 

.560.0 

8.  700 

.844395 
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TABLE  B  -4 


EVAPORATION  EXPERIMENT  NO.  GIK  SERIES  10  2<**4  FACTORIAL  EXPERIMENT 
I) I ETHYLMALONATE  DROPS  2  MM  D)A„,  1000  CP  U3UID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SCI  METER  ON  HICXORY/TOP  SURFACE 


NCSPEEO  1! 

•U  AIF 

TEMPERATURE  60  DEG 

f . ,  RELATIVE  HUMIDITY  38K 

OUTPUT  VOLTAGE 

DATA  FROM  HI  RAN  1 

A  VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

EMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMAL  I  ZED 

.0 

.0730 

„c 

.000 

.,000000 

10.0 

.0720 

10.0 

.725 

.060349 

20.0 

.0710 

20.0 

1.440 

.119866 

30.0 

.0680 

30.0 

2,  35 

,177718 

40.0 

.0640 

40.0 

2.795 

.232657 

50.0 

.0600 

50.0 

3,415 

.284266 

60.0 

.0580 

60.0 

4.005 

.333378 

70.0 

.0550 

70.0 

4.570 

.300409 

80. 0 

.0520 

80.  U 

5.105 

.424943 

90.0 

.0490 

90.0 

5.610 

.466979 

10.  0 

.0470 

100.0 

6.090 

,506935 

110.0 

.0440 

110.0 

6.545 

.544809 

120.0 

.0410 

120.0 

6.970 

.‘'80106 

130.0 

.0390 

130.0 

7.370 

.613483 

140.0 

.0370 

140.0 

7.750 

.645114 

150.0 

.0340 

150.0 

8.105 

.674664 

160.0 

.0320 

160.0 

8.435 

.702134 

170.0 

.0300 

170.0 

B.  745 

.727938 

180.0 

.0280 

180.0 

9,035 

.752078 

190.0 

.0260 

IVo.O 

9,305 

.774553 

200.0 

.0240 

200.0 

9.555 

.795363 

210.0 

.0220 

210.0 

9.785 

.814508 

220.0 

.0200 

220.0 

9.995 

.831989 

230,0 

.0,80 

230.0 

10.135 

.847805 

240.0 

.0160 

240.0 

10.355 

.861955 

230,0 

.0140 

250.0 

10.505 

.874442 

260.0 

.0130 

260.0 

10.640 

.885679 

270.0 

.0110 

270.0 

10.760 

.895668 

280.0 

.0090 

280.0 

10.860 

.903992 

290.0 

.0080 

290.0 

10.945 

.911067 

300.0 

.0070 

300.0 

11.020 

.917310 

310.0 

.0060 

310.0 

11.085 

.922721 

320.0 

.0050 

320.0 

11.140 

.927299 

330.0 

.  0040 

33C.0 

11.185 

.931045 

340.0 

.  0020 

340.0 

11.213 

. 933542 

350.0 

.  0020 

350.0 

11.235 

.935207 

360.0 

.0010 

360.  C 

11.250 

936456 

370.0 

.  0000 

370.0 

11.255 

.936872 

IRAN  VAPOR 

AHAYZEK 
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TABLE  6-5 


EVAPORATION  EXPERIMENT  NO.  CIF5  SERIES  ID  0**4  FACTORIAL  EXPERIMENT 
DIETHYLMAI  ONATE  DROPS  2  MM  OIA.,  100  DP  LIQUID  VISCOSITY 
NOMINAL  O'  'TAM  I  NAT (ON  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WINDSPEEf  .0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  58% 

(XJTPUT  VOLTAGE  DATE  FROM  MIRAN  SA  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0780 

.0 

.000 

.000000 

30.0 

,0740 

30.0 

2. ,280 

.060352 

60.0 

.0710 

60  0 

4.455 

.117924 

90.0 

,0671) 

90.0 

6.525 

.172717 

120.0 

.  0630 

120.0 

8.475 

.224334 

ISO.  0 

0600 

150.0 

10.320 

.273  1  71 

180.0 

0560 

180.0 

12.060 

.319229 

210.0 

.0530 

210.0 

13.695 

.362507 

240.0 

.0500 

240.0 

15.240 

.403404 

270-0 

.0470 

270.0 

16.695 

.441917 

300.0 

.0440 

300.0 

18.060 

.478049 

330.0 

.0400 

330.0 

19.320 

.511401 

360 . 0 

.0360 

360.0 

20.460 

.541577 

,390.0 

.0330 

390,  0 

21.495 

.568974 

420.0 

.0300 

420.0 

22.440 

.593988 

450.0 

.0280 

450.0 

23.310 

.617017 

480,0 

.0250 

480.0 

24.105 

.638060 

510.0 

'230 

510.0 

24.825 

.657119 

540.0 

210 

540,0 

25.485 

.674589 

570.0 

.0180 

570.0 

26.070 

.690074 

600.0 

.0160 

600.0 

26.580 

.703574 

630.0 

.01.30 

630.0 

27.015 

.715088 

660.0 

.0110 

660.0 

27  375 

.724617 

690.0 

.0080 

690.0 

27.660 

.732161 

720.0 

.0060 

720.0 

27.870 

.737720 

750.0 

.0040 

780.0 

28.020 

.741691 

780.0 

.0030 

78C.Q 

28.125 

.  74447*0 

810.0 

.  0020 

810.0 

28. 2C0 

.746455 

840.0 

.0010 

840.0 

28,245 

.747646 

870.0 

.  0000 

870.0 

28.260 

.748043 

IRAN  VAPOR 

ANAYZER  .25 

ABSORBANCE  UNITS 

PER  VO).  T 

i 


appendix  b 


112 


TABLE  8-6 


EVAPORATION  EXPERIMENT  NO.  GET 6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
UINDSPEED  3.0  MPII,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  55X 

OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  VAPOR  ANALYZER 


ANALYZER 

CXJTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSFD  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0760 

.0 

.000 

.000000 

30.0 

.0740 

30.0 

2.250 

.054340 

60.0 

.0710 

60.0 

4.425 

.106868 

90.0 

.0700 

90.0 

6.540 

.157948 

120.0 

.0660 

120.0 

8.580 

.207216 

150.0 

.0640 

150.0 

10.530 

.254310 

180.0 

.0620 

1B0.0 

12.420 

.299956 

210.0 

.0590 

210.0 

14.235 

.343790 

240.0 

.0560 

240.0 

15.960 

.385450 

270.0 

.0530 

270.0 

17.595 

.4249.37 

300.0 

.0500 

300.0 

19.140 

.462250 

330.0 

.0470 

330.0 

20.595 

.497390 

360.0 

0440 

360.0 

21.960 

.530356 

390.0 

.0410 

390.0 

23.235 

.561149 

420.0 

.0380 

420.0 

24.420 

.589768 

450.0 

.0350 

450.0 

25.515 

.616213 

480.0 

.0320 

480.0 

26.520 

.640485 

510.0 

.0290 

510.0 

27.435 

.662583 

540.0 

.0260 

540.0 

28.260 

.632508 

570.0 

.0230 

570.0 

28.995 

.700259 

600.0 

.0200 

600.0 

29.640 

.715836 

630.0 

.0170 

630.0 

30.195 

. 729240 

660.0 

.0140 

660.0 

30.660 

.740470 

690.0 

.0110 

690,0 

31.035 

.749527 

720.0 

.0080 

720.0 

31 .320 

.756410 

750.0 

.0060 

750.0 

31.530 

.761482 

780.0 

.0050 

780.0 

31.695 

.765468 

810.0 

.0030 

310.0 

31 .815 

. 768365 

840.0 

.0020 

840.0 

31.890 

.770176 

070.0 

.0010 

870.0 

31.935 

.77124  1 

900  0 

.  0000 

900.0 

31.950 

.■'716,  , 
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TABLE  B-7 


EVAPORATION  EXPERIMENT  HO.  GLf 7  SERIES  ID  7**4  FACTORIAL  EXPERIMENT 
0 I ETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  PIETER  ON  HICKORY/BOTTOM  SURTACF 
VI NDSPEED  11.0  MPH,  AIR  TEMPERATURE  AO  DEG  f . ,  RELATIVE  HUMIDITY  38X 

OUTPUT  VOLTAGE  DATA  FROM  MI  RAN  I A  VAPOR  ANALY7ER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  TOR 

TUO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0480 

.0 

.000 

.000000 

15.0 

.0450 

15.0 

.697 

.060915 

30.0 

.0430 

30.0 

1.358 

.118554 

45.0 

.  0420 

45.0 

1.995 

.174229 

60.0 

.0400 

60.0 

2.610 

.227939 

75.0 

.0380 

75.0 

3.195 

.279020 

90. C 

.0370 

90.0 

3/758 

.328153 

105.0 

.0350 

105.0 

4.298 

.375313 

120.0 

.0340 

120.0 

4.815 

.420507 

135.0 

.0320 

135.0 

5.310 

.463737 

150.0 

.0310 

150.0 

5.782 

.505002 

165.0 

.0290 

165.0 

6.232 

.544302 

180.0 

.0270 

180.0 

6.652 

.580981 

195.0 

.0260 

195.0 

7.050 

.615696 

210.0 

.0240 

210.0 

7.425 

.648446 

225.0 

.0220 

225.0 

7.770 

.678576 

240.0 

.0200 

240.0 

8.085 

. 706006 

255.0 

.0180 

255.0 

8.370 

.  730975 

270.0 

.0160 

270.0 

8.625 

.753245 

285.0 

.0140 

285.0 

8.850 

.772895 

300.0 

.0130 

300.0 

9.052 

. 790580 

315.0 

.0110 

315.0 

9.233 

.806300 

330.0 

.0090 

330.0 

9.382 

.819400 

345.0 

.0070 

345.0 

9.502 

. 329860 

360.0 

.0060 

360.0 

9.600 

.833395 

375.0 

.0050 

375.0 

9.682 

.845600 

390.0 

.0040 

390.0 

9.750 

.851495 

405.0 

.0030 

405.0 

9.802 

.856080 

420.0 

.0020 

420.0 

9.840 

.859355 

435.0 

.0020 

435.0 

9.870 

.861975 

450.0 

.0010 

450.0 

9.392 

. 86394 J 

465.0 

.0010 

465.0 

9.908 

.865250 

480.0 

.0000 

480.0 

9.915 

. 865903 
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TABLE  B~8 


EVAPORATION  EXPERIMENT  NO.  GLEB  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYl MALOHATE  DROPS  2  MH  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  50  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE:  AO  DEG  F.f  RELATIVE  HUMIDITY  50% 

OUTFUT  VOLTAGE  DATA  FROM  MI  RAN  I A  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBS  IRATE 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMAL  I /ED 

.0 

.0450 

.0 

.000 

.000000 

15.0 

.0430 

15.0 

.660 

.0565.31 

30  ..0 

.0420 

30.0 

1.298 

.111135 

45.0 

.0410 

45.0 

1.920 

.164454 

60.0 

.0390 

60.0 

2.520 

.215846 

75.0 

.0380 

75.0 

3.097 

.265511 

90.0 

.0360 

90.0 

3.652 

.312849 

105.0 

.0350 

105.0 

4.185 

.358459 

120.0 

.0340 

120.0 

4 . 702 

.402784 

135.0 

.0320 

135.0 

5.197 

.445183 

150.0 

.0310 

150.0 

5.670 

.4856!  4 

165.0 

.0290 

165.0 

6.120 

.524190 

180.0 

.0280 

180.0 

6.547 

.560815 

195.0 

.0260 

195.0 

6.952 

.595504 

210.0 

.0250 

210.0 

7.335 

.6281 57 

225.0 

.0230 

225.0 

7.695 

.659102 

240.0 

.0220 

240.0 

8.033 

.6)18010 

255.0 

.0200 

255.0 

8.347 

714991 

270.0 

.0190 

270.0 

8.640 

.740044 

235.0 

.0170 

285.0 

8.910 

.7631/1 

300.0 

.0160 

300.0 

9.158 

.  784370 

315.0 

.0140 

315.0 

9.383 

.803642 

330.0 

.01  50 

330 .0 

9  585 

.820987 

345.0 

.01 

345.0 

9.765 

.837  404 

360  0 

.OOVU 

360.0 

9.915 

.84  9252 

375.0 

.0  30 

375.0 

U).  Os.  3 

.860173 

390.0 

.  0060 

390.0 

10.148 

.869167 

405.0 

0050 

405.0 

10.230 

.  876233 

420 . 0 

.0030 

420.0 

10.290 

.(181372 

435.0 

.0020 

435.0 

10.328 

.884584 

450.0 

.0010 

450.0 

10.350 

.086511 

465.0 

.0010 

465.0 

10.365 

.887796 

480.0 

.0000 

480.0 

10.373 

.888459 

IR'N  VAPOR 

ANAT/FR  «" 

,  ADSORB  AND  UNITS  !■ 

:  a  VOl  t 

.1  i  h 


APPENDIX  b 


TABLE  B-9 


EVAPORATION 

EXPERIMENT  NO.  GLF9 

SERIES  ID  2**4 

FACTORIAL 

EXPERIMENT 

0 T ETHYL MAL ONATE  DROPS  2  MM  D I A . 

.  ,  100  CP  LIQUID 

VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  .50  GMS/SQ  METER  ON 

OAK/TOP  S 

UR FACE 

WINDSPEED  2 

.8  MPH,  AIR  TEMPERATURE  60  DEG  »' .  , 

RELATIVE 

HUMIDITY  44% 

OUTPUT  VOLTAGE  DATA 

FROM  H I  RAN  I A  VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

CUMULATIVE  DISTR 

1  BUT  ION  FOR  TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT .MIN 

NORMALIZED 

.0 

.1410 

.0 

.000 

.OOOOCO 

30.0 

.0900 

30.0 

.3.465 

.090853 

60.0 

.0840 

60.0 

6.075 

.159283 

90.0 

.  0820 

90.0 

8.565 

224576 

120.0 

.0750 

120.0 

1C. 920 

.286325 

150.0 

.  070C 

150.0 

13.095 

.343353 

180.0 

.0660 

180.0 

15.135 

.396843 

210.0 

.0610 

210.0 

17.040 

.446792 

240.0 

.0570 

240.0 

18.810 

.493202 

270.0 

.0520 

270.0 

20.745 

.536072 

300.0 

.0480 

300.0 

21.945 

.575402 

330.0 

.0430 

3.30.0 

23.310 

.611193 

360.0 

.0390 

360.0 

24.540 

.643444 

390.0 

0340 

390.0 

25.635 

.672155 

420.0 

.0300 

420.0 

26.5  75 

.697326 

450.0 

.0250 

450.0 

27.420 

.718958 

480.0 

.0210 

480.0 

28.110 

.737050 

510.0 

.0170 

510.0 

28.680 

.751995 

540.0 

.0140 

540.0 

29.145 

.764188 

570.0 

.01  !C 

5?0.0 

29.520 

. 774020 

600.0 

.  0080 

600.0 

29.805 

.7817  93 

630.0 

.0060 

630.0 

30.01? 

. 786999 

660 . 0 

.0040 

660.0 

30. 165 

. 790932 

690.0 

.00.30 

690 .  a 

30.270 

. 793625 

720.0 

.0020 

"720.0 

70.345 

. 796652 

750.0 

uoio 

750 . 0 

30.390 

. 7°683? 

780.0 

.  0000 

780 . 0 

30.405 

.797225 
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TABLE  B-10 


EVAPORATION  EXPERIMENT  NO.  GLF10  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D I E  THYLMALONATE  DROPS  2  M.1  DIA.,  TOOO  CP  LIQUID  VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  ON  OAK/TOP  SURFACE 
UINDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  52% 

OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.1350 

.0 

.000 

.000000 

30. C 

.0970 

30.0 

3.480 

.073  736 

60.0 

.0910 

60.0 

6.300 

,133488 

90.0 

.0860 

90.0 

8.955 

.189743 

120.0 

.0830 

120.0 

11.490 

.243456 

150.0 

.0790 

150.0 

13.920 

.294944 

180.0 

.0750 

180.0 

16.230 

.343889 

210.0 

.0720 

210.0 

iTi 

TO 

-CT 

CO 

.390610 

240.0 

.0680 

240.0 

20.535 

.435106 

270.0 

.0650 

270.0 

22.530 

.477377 

300. 0 

.0600 

300.0 

24.405 

,517105 

330.0 

.0570 

330.0 

26.160 

.554291 

360.0 

.0530 

360.0 

27.810 

.589252 

o 

o 

o 

ro 

.0490 

390.0 

29.340 

.621670 

420.0 

.0450 

420.0 

30.750 

.651546 

450.0 

.0400 

450.0 

32-025 

.678562 

480.0 

.0350 

480.0 

33.150 

.702399 

510.0 

.0310 

510.0 

34  140 

.723375 

540.0 

.0270 

540.0 

35.010 

.741309 

570.0 

.0230 

570.0 

35.760 

.757701 

600.0 

.0200 

600.0 

36.405 

.771367 

630.0 

.0160 

630.0 

36.945 

.  782809 

660.0 

.0140 

660.0 

37.395 

. 792344 

690 0 

.0120 

690 . 0 

37.785 

.800607 

720.0 

.0100 

720.0 

38.115 

.807599 

750.0 

.0080 

750.0 

38.385 

.813320 

780.0 

.  0060 

780.0 

38.595 

817770 

810. C 

.0050 

810.0 

38.760 

.821266 

840.0 

.0040 

840.0 

38.895 

.824126 

8Z0.0 

.  0030 

870.0 

39.000 

.826551 

900.0 

.0010 

900 , 0 

39 . 060 

.827625 

930.0 

.0010 

930.0 

59.090 

.828258 

960 . 0 

.0000 

960 . 0 

59 . 1 05 

. 8785 76 
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1  ABLE  8-11 


F  VAPOR  AT  1  ON  FXPER IMt  NT  NO.  Git'll  SCRIPS  ID  ?.*  *4  FACTORIAL  1  Kf’fj'-f  I  Ml.  MI 
D 1  F.THYl  MALUNATE  DRC'S  7  MM  OJA.,  100  CP  I OU  ID  VISCOSIIY 
NOMINAL  COIl  TAM  I  NAT  IOW  DENSITY  :»0  0.MS/SQ  HP  IPX  OH  OAK /TOP  SORT  ACL 
WINOSPEEl)  11.0  MPH,  AIR  TEMPI.  RATURE  60  DIG  F.,  HI  I  AT  I VI  HUMIDITY  V.>M 

OUTPUT  VOLTAGE  DA  I A  LOOM  Ml  RAN  I A  VAPOR  ANALYZER 


cz 

>- 

< 

OUTPUT 

CUMULATIVE  1)1  SIR  I  PUT  ION  FOR 

TWO  SUBSTRATE 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

10TAL. 

MINUTES 

volts 

MINUTES 

VOLT  MIN 

NORMAI.1 2ED 

.0 

.0650 

.0 

,  oco 

.000000 

1C.0 

.0620 

10.0 

.635 

.061070 

20.0 

.0590 

20.0 

1 .240 

,  119255 

30.0 

.0570 

30.0 

1.82CI 

.  175  0  36 

40.0 

.0540 

60.0 

2.375 

.228412 

50.0 

.0520 

SO.O 

2 . 905 

,279384 

60.0 

.0490 

60.0 

3.410 

.327952 

70.0 

.0470 

•'0.0 

3.890 

.'3741  15 

80.0 

.  0450 

80.0 

4.350 

.418355 

90.0 

.0430 

90.0 

4. 790 

.460672 

100.0 

.0400 

100.0 

5.205 

.5005134 

110.0 

.0330 

110.0 

5.595 

.338091 

120.0 

.0750 

120.0 

5.960 

.573195 

130.0 

.0.730 

130.0 

6.300 

.605894 

140.0 

.0310 

140.0 

6.620 

. 636669 

150.0 

.0280 

150.0 

6.915 

.665040 

160.0 

.0260 

160.0 

7.185 

.691007 

170.0 

.0240 

170.0 

7.435 

.715051 

180.0 

.0220 

180.0 

7.665 

.737171 

190.0 

.0190 

190.0 

7.870 

. 756886 

200.0 

.0170 

20C .  0 

8.050 

.774197 

210.0 

.0150 

210.0 

8.210 

. 789585 

220.0 

.0130 

220.0 

8.350 

.803050 

230.0 

.0120 

230.0 

8,4  75 

.IVI 5071 

240.0 

.0100 

240.  0 

8  585 

.825650 

260.0 

0090 

250.0 

8.680 

.834787 

260 .  U 

.0080 

260.0 

8.765 

. 842962 

270.0 

0070 

270.0 

8.840 

.851;  1 75 

280 . 0 

.0060 

280.0 

a .  90s 

.856426 

>90.0 

0050 

290 . 0 

8.-760 

.861715 

300. 0 

.  0040 

300.0 

9.005 

.  86*:  043 

310.0 

.  Ci.  ,*0 

310.0 

>'.040 

. 869409 

320 . 0 

.  OO  U) 

.320.0 

9.0  70 

. S 72294 

530.0 

.  UOi’G 

3  50 . 0 

9.005 

.074699 

3  0,1.1 

.  CM  1 0 

540 . 0 

v  ,  I  lo 

,8/61-1 

3‘ul .  0 

.0(n: 

350 . 0 

V,  1.41 

NY!  ■; 

360. 0 

'••Vi.  0 

V.  1 4 

.  87  7364 

:  <■  AN1  VAPCI 

v  AtfAVJ  K* 
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TABLE  B-12 


EVAPORATIOH  EXPERIMENT  NO.  GI.F12  SERIES  ID  7**4  FACTORIAL  EXPERIMENT 
I.  IETNYEMAEONATE  DROPS  2  MM  DIA.,  1000  CP  LIOUIP  VISCOSITV 


NOMINAL  CONTAMINATION  DENSITY 

30  GMS/SG  METER 

ON  OAK/ TOP 

SURFACE 

WINDSPEED 

11. C  !1PH,  AIR  TEMPERATURE  60  DEG  F. 

.  ,  RELATIVE 

HUMIDITY  40V. 

OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA 

VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR  TWO  SUBSTRATE 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0540 

.0 

.000 

.000000 

10. C 

.0520 

10.0 

.530 

.044117 

20.0 

.0510 

20.0 

1.045 

.086986 

30.0 

.0490 

30.0 

1.545 

.128607 

40.0 

.0470 

40.0 

2.025 

.168562 

50.0 

.0480 

50.0 

2.490 

.207269 

60.0 

.0450 

60.0 

2.945 

.245143 

70.0 

.0430 

70.0 

3.385 

.281769 

80.0 

.0420 

80.0 

3  810 

.317146 

90.0 

.0410 

90.0 

4.225 

.351691 

100.0 

.  0400 

100.0 

4.630 

.385404 

110.0 

.0390 

ro.o 

5.075 

.418284 

120.0 

.0380 

120.0 

5.410 

.450331 

’30.0 

.0550 

130.0 

5.780 

.481130 

140.0 

.0550 

140.0 

6.135 

.510680 

150.0 

.0340 

150.0 

6.480 

.539398 

I6C.0 

.0330 

160.0 

6.815 

.367284 

’70.0 

.0320 

170.0 

7.140 

.59433? 

180.0 

.0300 

180.0 

7.450 

.620142 

190.0 

.0290 

190.0 

7.  745 

.644698 

200.0 

.0280 

200.  n 

8 . 030 

.668421 

210.0 

.0270 

210-0 

8.305 

.691312 

270.0 

.0250 

220.0 

8.565 

.712953 

2  JO .  0 

.0240 

230.0 

8.810 

. 733349 

240.0 

.  0220 

240.0 

9.040 

.732494 

240.0 

.0710 

250.0 

9 . 755 

. 770391 

260 . 0 

.0190 

260.0 

9.455 

.787039 

27U.0 

.0180 

770.0 

9.640 

. BC 74 38 

280 .  U 

.01/0 

28  j .  0 

9.815 

.817006 

290 . 0 

.0150 

290 . 0 

9.975 

.830324 

300 . 0 

.0140 

300.0 

10.170 

847394 

3  1 0 . 0 

.  0 1 70 

310.0 

10.250 

.35 57 13 

320.0 

.0100 

3 ’0.0 

10.3o0 

.862312 

330.0 

.  0090 

330  ti 

10.  -.55 

.  8  702  79 

140  il 

.  0(180 

<40.0 

10  540 

.877555 

tto.n 

.  0(WJ 

“>0.0 

10.6  IU 

. 883187 

360 .  n 

,  uuso 

561).  0 

1 0 .  vViS 

.  u.M  ( xV.i; 

•’  /o .  0 

.  0030 

$  /C) .  0 

If)  ,  !*’ 

89109(1 

M\Q .  i) 

.  CO  >0 

•9  Oil .  0 

in.  Mu 

.893171 

sVO . 

.  0*100 

39(1.0 

i  AN 

AN.AY/tP  »!S  AH  SC 

l-l?HAN«  l  UK  !  I  S  i'i  R 
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TABLE  B-l.*5 


EVAPORATION  EXPERIMENT  NO.  GIF13  SERIES  ID  2**4  FAC  ORIAL  EXPERIMENT 
DIET  HYLMALONATl"  PROPS  2  MM  D I A . ,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/5Q  METER  ON  GAK/BOTTOM  SURFACE 
WINDSPEED  2.3  MPH,  AIR  TEMPERATURE  6(1  DEC  F.„  RELATIVE  HIJMD I TY  44% 

OUTPUT  VOLTAGE  DATA  EROM  HIRAM  |A  VAPOR  ANALYZER 


ANAL  YZEfc 

OUTPUT 

CUMULATIVE  OIS 

R I  BUT  I  ON  EOF 

1  (WO  SUBSTRATES 

TIME 

ABSORBANCE 

El  APSE:)  TIME 

TOT  Al 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT  MIN 

NORMALIZED 

,n 

.  0700 

.0 

.  000 

.  000000 

40.0 

.0630 

40.0 

2 . 660 

.066343 

r,o.o 

.0600 

80.0 

5.120 

.127699 

>.0.0 

.0580 

120.0 

7.480 

.186560 

160.0 

.0550 

160..0 

9.740 

.242927 

n00.0 

.0530 

200.0 

1  1 .900 

.  296800 

240.0 

.0510 

240.0 

! 3 . 980 

34867? 

280.0 

.  0*90 

280.0 

15.980 

. 3985  50 

320.0 

.0470 

320 . 0 

17.900 

.446447 

360.0 

.0450 

360 . 0 

19.740 

.492339 

400.0 

.0410 

400.0 

21  460 

.  535237 

440.0 

.0390 

440.0 

25.060 

.576143 

480.0 

.c360 

480.0 

?4 . 560 

.612555 

520.0 

.  0330 

820 . 0 

25.940 

.7)46974 

560.0 

.  0290 

560 .0 

27. I 80 

.677901 

600.0 

.0250 

600.0 

28 . 260 

.  7G4IV57 

640.0 

.0210 

640.0 

29.180 

.  72  7783 

680 . 0 

.0180 

680  0 

29  v60 

.  74  7?  37 

720.0 

.iilSO 

720.0 

3  U..620 

.765698 

760.0 

.0120 

760.0 

31 ..  ?7>0 

.777167 

800.0 

.0100 

800.0 

3 !  .  600 

788 1 4 1 

840.0 

0080 

840.0 

31.960 

.  797120 

880.0 

.  0070 

880 . 0 

52 . 2c,0 

8U4602 

920.0 

.  0060 

920 .  i 

>2 . 520 

.811087 

960 . 0 

.0050 

960  0 

32.  740 

.  8165  74 

1000.0 

.0040 

lOOii.O 

32.070 

. 82 1 86 3 

10a 0.0 

.00  30 

10aO.11 

'.3.07.0 

. 8248 5 5 

1080  0 

.0020 

1(1, VO.  0 

5  , .  T  7,0 

82  7049 

1  1 20 . 0 

.0020 

i 120.0 

53. 240 

.  8.  9044 

1 160.0 

.  0020 

1160.0 

3  3 .  320 

.831040 

1200.0 

.0010 

1200.0 

3  5.  3811 

.8  324  56 

I.  0  0 

.0010 

1240.0 

33.420 

.835534 

i.’HO.Ii 

.  0000 

1 280 . 0 

3  -5. 440 

.834033 

ANA  •  .-1  ••• 
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.1  .'U 


Af-YF.NOU  B 


TABLE  B-14 


EVAPORATION  EXPERIMENT  NO.  GLF 14  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
OICTHYEHAl  OPATE  DROPS  2  m  DIA.,  1U00  CP  UCXJID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  6MS7SQ  METER  ON  OAK/BOTTOM  SURFACE 
UINDSPEEO  2.8  MPH,  AIR  TEMPERATURE  60  DEO  F.,  RELATIVE  HUMIDITY  43% 

OUTPUT  VOLTAGE  DATA  FROM  MIRAM  IA  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TUO  SUBSTRATE 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VO!  TS 

MINUTES 

VOLT .MIN 

NORMALIZED 

.0 

.0700 

.0 

.000 

.000000 

40.0 

.0670 

40.0 

2.740 

.058898 

eo.o 

.0640 

80.0 

5.360 

.115216 

T20.0 

.0620 

120.0 

7.S80 

.169385 

160.0 

.0600 

160.0 

10.320 

.221334 

200.0 

.0580 

200.0 

12.680 

.272564 

240.0 

.0550 

240.0 

14.940 

.321144 

280.0 

.0530 

280.0 

17.100 

.367574 

320.0 

.0510 

320.0 

19.180 

.412285 

360 . 0 

.0450 

360.0 

21.180 

.455276 

400.0 

.0460 

400.0 

23.080 

.496118 

440.0 

.0440 

440.0 

24.880 

.534810 

480.0 

.0410 

400.0 

26  580 

.571352 

520.0 

.0380 

520.0 

28.160 

.605315 

560.0 

.0350 

560.0 

29.620 

.636699 

600.0 

.0320 

600.0 

30.960 

.665503 

640.0 

.0290 

640.0 

32.180 

.691727 

680 . 0 

.0250 

600.0 

33.260 

.714943 

720.0 

.0220 

720.0 

34.200 

. 735148 

760.0 

.0200 

760.0 

35  040 

. 753205 

800.0 

.0170 

800.0 

V.* 

\A 

CD 

O 

.769112 

840.0 

.0150 

frtC.O 

36.420 

. 782869 

880.0 

.0130 

880.0 

36.980 

. 794906 

920.0 

.0090 

920.0 

37.420 

.804364 

960.0 

.0060 

960.0 

37.720 

.810813 

1000.0 

.0050 

1000.0 

37.940 

.815542 

1040.0 

.2050 

1040.0 

38.140 

,819841 

1060.0 

.0030 

1080.0 

38.300 

.823280 

1120. 0 

.'Ju?0 

1120  0 

38.400 

825430 

1160.0 

.0000 

1160.0 

38.440 

.826290 

IRAN  VAPOR  ANAYZFR 
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TABLE  B- 1 5 


EVAPORATION  EXPERIMENT  NO.  GIF  15  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
u  I E  THYl.MALONA'i  L  DROPS  2  MM  DIA. ,  TOO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  OCMSITY  30  C.MS/SQ  METER  ON  OAIC/BOTTOH  SURFACE 
WINDSPE.D  11.3  MPH ,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  33X 

OUTPUT  VOLTAGE  DATA  PROM  HIRAM  IA  VAPOR  ANAIYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  Di 

!  STR ! BUT  ION  FOR 

TWO  SU8STR V 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MiNUiES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0430 

.0 

.000 

.000000 

15.0 

.0410 

15.0 

.630 

.059574 

30.0 

.0390 

30.0 

1.230 

.116312 

45.0 

.0380 

45.0 

1.808 

.170922 

60.0 

.0360 

60.0 

2.362 

.223404 

75.0 

.  0350 

75.0 

2.895 

.273758 

90.0 

.0340 

90.0 

3.412 

.  322694 

105.0 

.  0330 

105.0 

3.915 

.370212 

120.0 

.0310 

120.0 

4.395 

.415602 

135.0 

.  0300 

135.0 

4.852 

.458864 

150.0 

.0290 

150.0 

5.295 

.500708 

165.0 

.0270 

165.0 

5.715 

.540424 

180.0 

.  0260 

100.0 

6.113 

.578013 

195.0 

.0250 

195.0 

6.495 

.614183 

210.  C 

.0240 

210.0 

6., 363 

.648934 

225.0 

.0220 

225.0 

7.207 

.681558 

240.0 

.  0200 

240.0 

7.523 

.711346 

255.0 

.0180 

255.0 

7.807 

. 738296 

270.0 

.0160 

270.0 

8.063 

. 762409 

285.0 

.0140 

285.0 

8.288 

. 783686 

300 . 0 

.0120 

300.0 

8.4P3 

.802125 

315.0 

.0100 

315  0 

8.648 

.817728 

330.0 

C080 

330.0 

6.783 

.830494 

345.0 

.0060 

545.0 

8.837 

.840423 

360 . 0 

.0050 

360.0 

8.970 

.848275 

375.0 

.0040 

375  0 

9.038 

.854608 

390 . 0 

.  0030 

390.0 

9 . 090 

.859572 

405.0 

.0020 

405.0 

9.128 

.863118 

420.0 

.0010 

420.0 

9.150 

.865246 

435.0 

.0010 

435.0 

9.165 

. 866664 

450 . 0 

.0010 

450.0 

9.  ISO 

.868083 

465.0 

.0000 

465.0 

9.  188 

.868792 

IRAN  VAPOR 

ANAYZER  .25 

ABSORBANCE  UNITS 

PER  VOLT 

TABLE  LT  -16 


EVAPORATION 

EXPERIMENT  NO.  OLF'6 

LORIES  ID  2**4  (ACTOR  I  At  EXPE.R  IMEN1 

DIEIHYI  MALONATE  DROPS  2  MS  D,A. 

,  1000  CP  LIQUID  VISCOSITY 

MOMiNAI  CONI  AM I HAT  ION  DENSITY  30 

GMS/SQ  METER 

ON  OAK/HOT i CM 

SURFACE 

UINDSPEKD  11.3  MPH,  AIR  TEMPI. RAT 

(IRE  60  PEG  f , 

. ,  RE  LAI  I VE  HUMID  I T  Y  38% 

OUTPUT  VOl.  'AGE  DATA 

IROM  M 1  RAN  IA 

VAPOR  ANALYZER 

ANALYSER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  f OR 

1WO  SUBS! RATES 

1 1  ME 

ABS0R3ANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT .MIN 

NORMALIZED 

.0 

.0430 

.0 

.000 

. 000000 

15. C* 

.0410 

15.0 

.630 

-053303 

30.0 

.0390 

30.0 

1.230 

.107973 

45.0 

.0380 

45.0 

1.800 

.158667 

60.0 

.0360 

60.0 

2.362 

.  207.387 

75.0 

.0350 

75.0 

2.895 

.254131 

90.0 

.  0340 

90.0 

3.412 

.  299559 

105.0 

.  0330 

105.0 

3.915 

.  Vi  3669 

120.0 

.0320 

120.0 

4.403 

. 386463 

135.0 

.0310 

135.0 

4 . 875 

.427941 

150.0 

.0300 

150.0 

5.332 

.468101 

165.0 

,0280 

165.0 

5.767 

.506287 

180.0 

.0280 

130.0 

6.100 

.543156 

195.0 

.0260 

195.0 

6.593 

.578708 

210.0 

.0250 

210.0 

6.975 

.612284 

225.0 

.0240 

275.0 

7.343 

.644545 

240.0 

.0220 

240.0 

7.688 

.674830 

255.0 

.0210 

255.0 

8.010 

.703140 

270.0 

.0200 

270.0 

8.318 

.730133 

205.0 

.0180 

235 . 0 

8.602 

-755151 

300.0 

.0160 

300.0 

8.858 

. 777535 

315.0 

.0140 

315.0 

9 . 083 

.797207 

330.0 

.0120 

330.0 

9.278 

.014404 

345.0 

.0090 

345.0 

9.433 

.028230 

360 . 0 

.0070 

360.0 

9.555 

.838764 

375.0 

.0050 

375.0 

9.645 

.846664 

590.9 

.0030 

390.0 

9.705 

.851931 

405.0 

.0020 

405.0 

9.743 

855225 

420.0 

.0010 

420.0 

9.765 

.857198 

435.0 

.0000 

435.0 

9.773 

.85785 7 

MI  RAN  VAPOR 
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TABLE  B - J  7 


EVAPGRAT  ION  EXPERIMENT  NO.  BUM  SERIES  If)  ?»*.,  TACIOHIAI  EXPERIMENT 
01ETHYl.MAI.0NAT  6  DROPS  2  MM  I)  I A  . ,  100  CIJ  LIQUID  VISCOSITY 
NOM1NAI.  CONTAMINATION  DENSITY  30  GMS/tCl  METER  ON  OAK/ TOP  SUREACE 


WINDSPCED  3. 

.0  MPH,  AIR 

TEMPERATURE  6U  I) Eli 

{.,  RELATIVE 

HUMIDITY  .49% 

OUTPUT  VOI.1 

AOE  DATA  fRUM  Ml  RAN  . 

A  VAPOR  ANALYZER 

ANALYZER 

ClJl  PUT 

CUNUIAT IVE  0 

I STR I  BUT  ION  ! 

OR  I WO  SUBSTRATE 

TIME 

ABSORBANCE 

EEAf  SCO  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT .MIN 

NORMALIZED 

.0 

.0780 

.0 

.  000 

. 000000 

45.0 

.0730 

45.0 

3.398 

.078690 

90.0 

.0690 

90.0 

6.597 

.,  152691 

135.0 

.0660 

135.0 

9.630 

. 223043 

180.0 

.0650 

180.9 

12.532 

.  290269 

2*25.0 

.0600 

225.0 

15.300 

. 354368 

270.  0 

.  0560 

270.0 

17.910 

.414819 

315.0 

.0530 

515.0 

20.362 

.4/1622 

360.0 

,0480 

360.0 

22.635 

.524256 

405.0 

.0440 

405.0 

24.705 

.5  72200 

450.0 

.0390 

<*50.  C 

26.572 

.615453 

495.0 

.0350 

495.0 

28.237 

.6540''/ 

540.0 

.0300 

540.0 

29.700 

.687890 

585  .C 

.1)250 

585.0 

30.937 

. 716552 

650.0 

.0210 

630.0 

.31.972 

..  740524 

675.0 

.0160 

675.0 

32.805 

.  T59806 

720.0 

.0150 

720.0 

33.457 

.7749  1  9 

765.0 

.0090 

765.0 

33.952 

.786384 

810.0 

.0070 

810.0 

34.312 

.794722 

P55.0 

.0040 

855.0 

34 . 560 

.800454 

90O.0 

..  0030 

900.0 

34.  zi  7 

.804102 

945  .0 

.0020 

945.0 

34.830 

.806708 

590.  r 

.0020 

990  0 

34.920 

.  808792 

1035.0 

.0010 

1035 .0 

54  .987 

.810356 

1080.0 

.0010 

1080.0 

55.0.32 

.811398 

1125.0 

.0010 

1175.0 

35.077 

.812440 

1170.0 

.0010 

1170.0 

35.122 

.813482 

1215.0 

.0000 

1215.0 

35. 145 

.814003 

Ml  RAN  VALOR 

ANAYZER 

25  ABSORBANCE  UNHS 
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/APPENDIX  b 


TABLE  B- 18 


I  VAi’llRAI  ION  HXl’i'R  IHf.NV  NO.  Ill)  if  SIRIIS  It)  7‘'6  I'flCIORIAI  IXITTMMINT 
I)  1 1  I  HYI.MAI  ONAI  E  DROPS  2  HM  0  I A  . ,  1000  CP  l.iaUltr  VtSiOSl  TV 
NOMINAI  CONI' AMINA  I  1  UN  DENSITY  30  CMS/SCI  ME'.iCK  ON  OAK/TOP  V.  IN  I  AC! 
UINDSPf.IT>  .’.9  Mi’ll,  AIR  UMI'I  RAUIR'i  60  01. G  (•' .  ,  RRATIVll  HUM U> T T Y  39% 

Oil)  PUT  VCltTAf.i:  DATA  FROM  Ml  RAN  IA  VAPOR  ANALYZER 


ANALY21  K 

OUTPUT 

CUM!  V !  VC  01: 

nimurioN  for 

TWO  SUBSTI 

1  1  Ml 

ABSORBANCE 

Cl  Al'  .10  T  (HP 

IOTA! 

TOTAL 

MI  HUT!: !? 

VOl.  .'S 

MINI) If  3 

VOLT .MIN 

NORMAL  1 71 

.0 

,  0090 

.0 

.  000 

.  000000 

AO,  0 

.0840 

40.0 

3.460 

.073730 

80.0 

.  0800 

80.0 

6.740 

.143624 

120.0 

.  or  70 

120.0 

9.880 

210534 

180.0 

-0f40 

160.0 

12.900 

.274888 

200  0 

.0710 

?.V>  0 

15.800 

.336684 

240.0 

.0680 

240.6 

18.580 

. 395924 

280 . 0 

.  0650 

28  70 

21.240 

.452.106 

320.0 

.0620 

370.0 

23.780 

.506731 

360  0 

,0590 

360.0 

26.200 

.558299 

400.0 

.0560 

400.0 

28.500 

.60  7310 

440.0 

.0520 

440.0 

30.660 

.653338 

480.0 

.0490 

480 . 0 

32.680 

.696392 

520.0 

.0450 

520.0 

34 . 560 

.756443 

560.  u 

.0400 

550.0 

36.260 

. 772669 

600.0 

,  0360 

600.0 

37.780 

.305059 

649.0 

.  0320 

640,0 

39.140 

.834039 

680.0 

.0230 

680.0 

40.340 

.859610 

22  0.0 

.0240 

720.0 

41 .380 

.881772 

760,0 

.0200 

760.0 

42.260 

.900524 

800.0 

.0170 

800.0 

43.000 

.916293 

840.0 

.0140 

840.0 

43.620 

.929504 

880.0 

.0120 

880.0 

44,140 

.940585 

920  .0 

.0090 

°20 . 0 

46.560 

.949535 

960.0 

.0080 

960.0 

44.900 

.956780 

1000,0 

..  0060 

1000.0 

45.1 80 

.962747 

1040  .0 

.  0040 

1040.0 

45.389 

.967008 

1080.0 

.  0030 

1080.0 

45.520 

. 969992 

1120.0 

.0020 

1120.0 

43 .  ft  20 

.972122 

1160.0 

.0020 

1160.0 

45.700 

.973327 

,200.0 

0010 

1200.0 

45 . 760 

.975106 

1240.0 

.0010 

1240.0 

45.800 

.975968 

1280.0 

.0000 

1280.0 

45.320 

.976.184 

Ml  RAN  .APOR  AHAYZFR  .25  ABSORBANCE  UNITS  F’f  R  VOi.T 
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TABLE  B- 1 9 


EVAPORATION  EXPERIMENT  NO.  ULF3  STRIPS  ID  2**4  FAC10RIAL  EXPERIMENT 
DHTHYLMAI.ONA1E  DROPS  2  MM  D I A . ,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
WINDSPtED  11.0  MPM,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  377. 

OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  VAPOR  ANALYZER 


ANALYZER 

(XJIPU1 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0520 

.0 

.000 

.000000 

15.0 

.0490 

15.0 

.757 

.064330 

30.0 

.0470 

30.0 

1.477 

.125476 

45.0 

.0440 

45.0 

2.160 

.183437 

60.0 

.0420 

60.0 

2.805 

.2.38214 

75.0 

.0410 

75.0 

3.427 

.291079 

90.0 

.0390 

90.0 

4.027 

.342034 

105.0 

.0370 

105.0 

4.597 

.390441 

O 

o 

r>: 

.0350 

120.0 

5.137 

.436301 

135.0 

.0340 

135.0 

5.655 

.480249 

150.0 

.0320 

150.0 

6.150 

. 522287 

165.0 

.0310 

165.0 

6.622 

.562414 

180.0 

.0290 

180.0 

7.072 

.600630 

195.0 

.0270 

195.0 

7.492 

.636298 

210.0 

.0250 

210.0 

7.882 

.669419 

225.0 

.0230 

225.0 

8.242 

.699992 

240.0 

.0200 

240.0 

8.565 

.727380 

255.0 

.0180 

255.0 

8.350 

.751584 

270.0 

.0160 

270.0 

9.105 

. 773240 

265.0 

.0  "40 

285.0 

9.330 

.792348 

300.0 

.0120 

300.0 

9.525 

.808908 

315.0 

.one, 

315.0 

9.690 

.822921 

330.0 

.0030 

330.0 

9.825 

.834385 

345.0 

.0060 

345.0 

9.930 

.843302 

360.0 

.0040 

360.0 

10.005 

.849672 

375.0 

.0030 

375.0 

10.057 

.854130 

390.0 

.0020 

390.U 

10.095 

.857315 

405.0 

.0020 

405.0 

10.125 

.859863 

420.0 

.0010 

420.0 

10.147 

.861774 

435.0 

.  UU1U 

435.0 

10.162 

.863047 

450.0 

.0000 

450.0 

10.170 

.  863684 

iRAN  VAPOR 

ANAYZFR  .25 
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APPENDIX  8 


TABLE  B-20 


E  VAPOR  AT  ION  EXPERIMENT  NO.  8LF4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MH  OIA. ,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAIC/TOP  SURFACE 
UINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  20% 

OUTPUT  VOLTAGE  DATA  FROM  Ml  RAN  !A  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TUO  SUBSTRATES 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0510 

.0 

.000 

.000000 

20.0 

.0500 

20.0 

1.010 

.080839 

40.0 

.0480 

40.0 

1.990 

.159277 

60.0 

.0460 

60.0 

2.930 

.234514 

80.0 

.0450 

80.0 

3.840 

.307350 

100.0 

.0430 

100.0 

4.720 

.377784 

T20.0 

.0400 

120.0 

5.550 

..444216 

140.0 

.0380 

140.0 

6.330 

.506647 

160.0 

.0360 

160.0 

7.070 

.565875 

180.0 

.0340 

180.0 

7.770 

.62190.3 

200.0 

.0310 

200.0 

8.420 

.673928 

220.0 

.0290 

220.0 

9.020 

.721951 

240.0 

.0260 

240.0 

9.570 

. 765973 

260.0 

.0240 

260.0 

10.070 

.805992 

280.0 

.0210 

280.0 

10.520 

.842010 

300.0 

.0180 

300.0 

10.910 

.873225 

320.0 

.0150 

320.0 

11.240 

.899638 

340.0 

.0120 

340.0 

11.510 

.921248 

360.0 

.0090 

360.0 

11.720 

.938056 

380.0 

.0060 

380.0 

11.870 

.950062 

400.0 

.0040 

400.0 

11.970 

.958066 

420.0 

.0030 

420.0 

12.040 

.963669 

440.0 

.0020 

440.0 

12.090 

.967671 

460.0 

.0020 

46C.0 

12.130 

.970872 

480.0 

.0010 

480.0 

12.160 

.973274 

500.0 

..0010 

500.0 

12.180 

.974874 

520.0 

.0010 

520.0 

12.200 

.976475 

540.0 

.0010 

540.0 

12.220 

.978076 

560.0 

.0000 

560.0 

12.230 

.978876 

MIRAN  VAPOR  ANAYZEP  .25  ABSORBANCE  UNITS  PER  VOLT 


APPENDIX  B 


127 


TABLE  B— 21 


EVAPORATION  EXPERIMENT  NO.  BLF5  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIE  I HYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  JO  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINOSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RFt.ATIVE  HUMIDITY  37 X 

OUTPUT  VOLTAGE  DATA  FROM  MIRAN  IA  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULAT I VE 

DISTRIBUTION  FOR 

TWO  SlIBSTRAT 

TIME 

ABSOR8ANCE 

ELAPSED  TIME  TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

.0 

.0790 

.0 

.000 

.000000 

30.0 

.0720 

30.0 

2.265 

.054741 

60.0 

.0670 

60.0 

4.350 

.105132 

90.0 

.0650 

90,0 

6.330 

.152985 

120.0 

.0630 

120.0 

8.250 

.199388 

150.0 

.0610 

150.0 

10.110 

.244342 

180.0 

.0600 

180.0 

11.925 

.283207 

210.0 

.0580 

210.0 

13.695 

.330985 

240.0 

.0560 

240.0 

15.405 

.372313 

270.0 

.0540 

270,0 

17.055 

.412190 

300.0 

.0520 

300.0 

18.645 

.450618 

330.0 

.0500 

330.0 

20.175 

.487596 

360.0 

.0470 

360.0 

21.630 

.522760 

390.0 

.0440 

390.0 

22.995 

.555750 

420.0 

.0410 

420.0 

24.270 

.586565 

450.0 

.0380 

450.0 

25.455 

.615204 

480.0 

.0350 

480.0 

26.550 

.641668 

510.0 

.0320 

510.0 

27.555 

.665958 

540.0 

.0300 

5  0.0 

28.485 

.6884.34 

570.0 

.0270 

570.0 

29.340 

. 709098 

600.0 

.0240 

600.0 

30.105 

.727587 

630.0 

.0210 

630.0 

30.780 

.743900 

660.0 

.0180 

660.0 

31.365 

. 758039 

690.0 

.0150 

690.0 

31 .860 

.770002 

720.0 

.0120 

720.0 

32.265 

.779790 

750.0 

.0100 

750.0 

32.595 

. 787766 

780.0 

.0090 

780.0 

32.880 

. 794654 

810.0 

.0080 

810.0 

33. 135 

.300817 

840.0 

.0070 

840.0 

33.360 

.806254 

870.0 

.0060 

870.0 

33.555 

.810967 

900.0 

.0050 

900.0 

33.720 

.814955 

930.0 

..  0030 

930.0 

33.840 

.817855 

960.0 

.0030 

960.0 

33.930 

. 820030 

990.0 

.0030 

990.0 

34.020 

.822206 

1020.0 

.  0020 

1070.0 

34.095 

.824018 

1050.0 

.  0020 

1050.0 

34.155 

.875468 

1080.0 

.0010 

loao.o 

34.200 

.826556 

1110.ii 

.0010 

1110.0 

.34 . 230 

.827281 

1140.0 

.0000 

1140.0 

34.245 

.827643 
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TABLE  B-22 


EVAPORATION 

EXPERIMENT  NO.  BLF6 

SERIES  ID  2**4 

FACTORIAL  EXPERIMENT 

OlFTHT  LHALONATE  DROPS  2.  MM  DiA. 

,  1000  CP  LIQUID 

VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  3C 

!  GMS/SQ  METER 

ON 

OAX/BOTTOM 

SURFACE 

WI  NOSPEED  2 

.9  MPI! ,  AIR  TEMPERATURE  60  DEG  F 

’  > 

RELATIVE  HUMIDITY  1(% 

OUTPUT  VOLTAGE  DATA 

FROM  MIRAN  IA 

VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

CUMULATIVE  Dl! 

UR I CUT I ON  FOR 

TWO  SUBSTRA1 

TIME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

minute:s 

VOLTS 

MINUTES 

VOLT .MIN 

NORMALIZED 

.0 

.0820 

.0 

.000 

.000000 

40.0 

.0790 

40.0 

3.220 

.072106 

80.0 

.0770 

.80.0 

6.340 

.141972 

120.0 

.0730 

120.0 

9.340 

.209151 

160.0 

.0710 

160.0 

12.220 

.273643 

200.0 

.0680 

200.0 

15.000 

.335896 

240.0 

.0650 

240.0 

17.660 

.395462 

280.0 

.0620 

230.0 

20.200 

.452340 

320.0 

.0590 

320.0 

22.620 

.506532 

360.0 

.0560 

360.0 

24.920 

.553036 

400.0 

.0530 

400.0 

27.100 

.606853 

440.0 

.0490 

440.0 

29.140 

.652534 

480.0 

.0440 

480.0 

o 

o 

o 

Ki 

.694186 

520.0 

.0390 

520.0 

32.660 

.731358 

560.0 

.0350 

560.0 

34.140 

.764500 

600.0 

.0300 

600.0 

35.440 

.793611 

640.0 

.0250 

640.0 

36.540 

.818243 

680.0 

.0200 

680.0 

37.440 

.838397 

720.0 

.0170 

720.0 

38.180 

, 854968 

760.0 

.0140 

760.  C 

38.800 

.868852 

800.0 

.0120 

800.0 

39.320 

.880496 

840.0 

.0100 

840.0 

39.760 

.890349 

880.0 

.0080 

880.0 

40.120 

.898411 

920.0 

.0070 

920.0 

40.420 

.905128 

960.0 

.0060 

960.0 

40.680 

.910951 

1000.0 

.0050 

1 000.0 

40.900 

.915877 

1040.0 

.0040 

1 040 . 0 

41.080 

.919908 

1080.0 

.0030 

1080.0 

41.220 

.923043 

1120.0 

.0020 

1120.0 

41.320 

.925282 

1160.0 

.0020 

1160.0 

■P" 

o 

o 

.927074 

1200. 0 

.0010 

1200.0 

41.460 

.928417 

1240.0 

.0000 

1240.0 

41.480 

.928865 
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TABLE  8-23 


EVAPORATION  EXPERIMENT  NO.  HI.  17  SERIES  ID  2**4  FACTOR  I  Al.  EXPERIMENT 
I) I ETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 


NOMINAL  CONTAMINATION 

DENSITY  30  GMS./SQ  ME7ER 

ON  OAK/BOl TOM 

SURFACE 

WIND SPEED  11 

.0  MPH,  AIR  TEMPERATURE  60  DEG  F 

. ,  RELATIVE  HUMIDITY  38% 

OUTPUT  VOL 

i AGE  DATA  FROM  MIRAN  IA 

VAPOR  ANALYZER 

ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

T  ME 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES' 

VOLT .KIN 

NORMALIZED 

.0 

.0440 

.0 

.000 

.000000 

15.0 

.0430 

15.0 

.653 

.060451 

30.0 

.0410 

30.0 

1.283 

.118817 

45.0 

.0400 

45.0 

1.890 

. 1 75099 

60.0 

.0390 

60.0 

2.483 

. 229992 

75.0 

.0370 

75.0 

3.053 

.282199 

90.0 

.0350 

90.0 

3.592 

.332828 

105.0 

.0340 

105.0 

4.110 

.380772 

120.0 

.0320 

120.0 

4.605 

.426631 

135.0 

.0310 

135.0 

5.077 

.470406 

150.0 

.0300 

150.0 

5.535 

.512791 

165.0 

.0280 

165.0 

5.970 

.553092 

180.0 

.0270 

180.0 

6.382 

.591300 

195.0 

.0250 

195.0 

6.772 

.62/439 

210.0 

.0230 

210.0 

7.  132 

.660792 

225.0 

.0210 

225.0 

7.462 

.691364 

240.0 

.0190 

240.0 

7.762 

.719138 

255.0 

.0160 

255 .0 

8.025 

.  743477 

270.0 

.0140 

270.0 

8.250 

. 764323 

285.0 

.0130 

285.0 

8.453 

.  783083 

300.0 

.0110 

300.0 

8.633 

.  797759 

315.0 

.0090 

315.0 

8.783 

.813656 

330.0 

.0080 

330.0 

8.910 

.825468 

345.0 

.0070 

345  0 

9.023 

.855891 

360.0 

.0060 

560.0 

9.120 

.874924 

375,0 

.0050 

375.0 

9.203 

. 85256/ 

390.0 

.0040 

390.0 

9.270 

. 858821 

405.0 

.0030 

4.05.0 

9  323 

. 863684 

420.0 

.  1030 

420.0 

9.568 

.367854 

435.0 

0020 

435  0 

9.405 

.871328 

450.0 

„  0020 

450.0 

9.435 

.«  74 107 

465.0 

.0010 

465 . 0 

9.458 

876i  92 

480.0 

.0010 

480.0 

9.473 

.877581 

495.0 

.0010 

495.0 

9.483 

.873971 

5 1 0 . 0 

.  0000 

510.0 

9.495 

.8/967*6 
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TABLE  8-24 


EVAPORATION  EXPERIMENT  NO.  BLi'8  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D I ETHYLMALONATE  DROPS  2  MM  D ! A . ,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINA1 ION  DENSITY  JO  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
W)  DSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  50X 

OUTPUT  VOLTAGE  DATA  FROM  MI  RAN  I A  VAPOR  ANALYZER 


ANALYZER 

OUTPUT 

CUMULATIVE  DISTRIBUTION  FOR 

TWO  SUBSTRATES 

1 1  HE 

ABSORBANCE 

ELAPSED  TIME 

TOTAL 

TOTAL 

MINUTES 

VOLTS 

MINUTES 

VOLT. MIN 

NORMALIZED 

0 

.0500 

.0 

.000 

.000000 

15.0 

.0480 

15.0 

.735 

.059113 

30.0 

.0460 

30.0 

1.440 

.115813 

45. 0 

.0440 

45.0 

2.115 

.170100 

60.0 

.0420 

60.0 

2.760 

.221975 

75.0 

.0410 

75.0 

3.382 

.272040 

90.0 

.0400 

90.0 

3.990 

.320898 

105.0 

.0380 

105.0 

4.575 

.367947 

120.0 

.  0370 

120.0 

5..  137 

.413187 

135.0 

.0360 

1,35.0 

5.685 

.457220 

150.0 

.0350 

150.0 

6.217 

.500046 

165.0 

.0340 

':65.0 

6.735 

.541666 

180.0 

.0330 

180.0 

7.237 

.582080 

195.0 

.0320 

195.0 

7.725 

.621288 

210.0 

.0300 

210.0 

8.190 

.658686 

225.0 

.0290 

225.0 

8.632 

.694274 

240.0 

.0270 

240.0 

'.052 

.728053 

255.0 

.  0260 

255.0 

5 .450 

.760022 

2/0.0 

.0250 

270.  f) 

9.832 

. 790785 

285.0 

.0210 

285.0 

10.177 

.818532 

300.0 

.0190 

300.0 

10.477 

.842659 

315. C 

.0170 

315.0 

10. 748 

.864374 

330.0 

.0150 

330.0 

10.988 

.883676 

345  .c 

.0130 

345.0 

11.198 

.900566 

360.0 

.0110 

360.0 

11.378 

.915042 

375.0 

.0090 

375.0 

11.528 

.927106 

390 . 0 

.0070 

390.0 

11.648 

.936757 

403 . 0 

0050 

405.0 

1 1 . 738 

.943996 

A?  0.0 

.  0040 

420.0 

11.805 

.949424 

4  45  Li 

.  0020 

/  Jtr  r\ 

**  ->  .J  . 

1 1 . 850 

.953044 

450.0 

.00)0 

450.0 

11.873 

.954853 

<.(.'> .  0 

.0010 

465 . 0 

1 1 , 888 

.  956060 

'  80 . 0 

.0000 

480.0 

1 1 .895 

.956663 
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APPENDIX  C 


VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 


TABLF  C  1 


EVAPQRAT I  ON  EXPERIMENT  NO.  GL  FI  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
U  I  ETHYtMALONAl  E  DROPS  2  MM  DIA.,  100  CP  '  IQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/TOP  SURFACE 
UINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  CEG  F.,  RELATIVE  HUMIDITY  45X 


VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 


(ppm/ An 

RASED  ON  MASS 

BALANCE) 

ELAPSED 

PPM 

MiCROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PEk 

CUB  1 C 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  DROP 

.0 

2.208 

13861.830 

40926.560 

498.570 

.00150 

9.417 

30.0 

2.001 

12562.280 

37089.690 

451.329 

.00136 

8.534 

60.0 

1.742 

10937.850 

32293.610 

393.403 

.00118 

7.481 

90.0 

1.587 

9963.187 

29415.960 

358.347 

.00108 

6.768 

120.0 

1.449 

9096.822 

26855.050 

327.186 

.00098 

6.180 

150.0 

1.328 

8338.754 

24619.880 

299.921 

.00090 

5.665 

180.0 

1.173 

7364.095 

21742.230 

264.865 

. 00080 

5.003 

210.0 

1.087 

6822.617 

20143.540 

245.390 

.00074 

4.635 

240.0 

.983 

6  1  72.844 

18225.110 

222.019 

.00067 

4.194 

270.0 

.880 

5523.071 

16306.670 

198.645 

.00060 

3.752 

300.0 

.794 

4981.593 

14707.980 

179.174 

.00054 

3.384 

330.0 

.707 

4440.116 

13109.290 

159.698 

.00043 

3.016 

360.0 

.621 

3898  38 

11510.590 

140.223 

.00042 

2.649 

390.0 

.55? 

3  1».4„. 

10231 .640 

124.642 

.00038 

2.354 

420.0 

.483 

30  Y  2 .274 

8952.685 

109.IK 

.00033 

2.060 

450.0 

.397 

2490.797 

7353.991 

89.587 

.00027 

1.692 

480.0 

.  328 

2057.615 

60  75. 0.56 

74 . 006 

.00022 

1 . 3'  3 

510.0 

.259 

1624.432 

4796.081 

58.426 

.00018 

1 .  1 04 

540.0 

.207 

1299.546 

3836.865 

46.741 

.00014 

883 

570.0 

.172 

1.182.955 

3197.387 

38.951 

.00012 

.736 

600.0 

,  138 

866.364 

2557.910 

31.161 

.00009 

.589 

630.0 

.  104 

649.773 

1918.432 

23.370 

.00007 

.441 

S60 . 0 

.086 

541.477 

1598.693 

19.475 

. 00006 

.368 

690.0 

.069 

433.18? 

1278.955 

1 5 . 580 

. 00005 

.294 

770 . 0 

.05? 

324.887 

959.216 

1 1 . 685 

00004 

.721 

730.0 

.035 

216.591 

639.477 

7  790 

.  UU002 

.  14  7 

780 . 0 

.0  38 

21.  .591 

659.7 77 

7 .  790 

.  suiOO? 

,  147 

810.0 

.  in/ 

1 08 . 296 

519.739 

3 . 895 

•  Uitul 

.0  74 

840 ..  0 

.017 

108.296 

519.  39 

3 . 895 

,oi  ion  1 

.0/4 

8,70 . 0 

.  non 

.  non 

.  0(10 

.  000 

.oonoo 

000 

*  MICROBE 

fllHU  MM  IK 

TABLE  C-2 


EVAPORATION  ENPERIMEN1  NO.  GLf  2  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIET MYLM.ALONATE  DROPS  2  MM  DIA.,  1009  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HIC.LCRY/TOP  SURFACE 
WIND SPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  39% 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM/AB  BASED  ON  MS  RAN  CALIBRATION  DATA) 


c LAPSED 

PPM 

HICROGRAMS 

4 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PF.R 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

MEIER  SOD 

DROP 

PF.R  DROP 

.0 

1 .949 

12237  390 

3o130.470 

413.780 

.00132 

8.313 

30. 0 

1.811 

11371 .070 

35572.560 

384.486 

.60123 

7.725 

60.0 

1.673 

10504.660 

31014.660 

355.191 

.00114 

7.136 

90.0 

1.553 

9746.595 

28776.430 

329.559 

.001(5 

6.621 

180.0 

1.449 

9096.822 

26858.050 

307.588 

.00098 

6.180 

IE  0.0 

1.363 

8555.345 

25259.360 

289.280 

.00093 

5  812 

180.0 

1.259 

7905.571 

23340.920 

267.309 

.00086 

5.371 

210.0 

1.173 

736-..  095 

21742.2.(0 

249.000 

.00080 

5.003 

240. 0 

1.104 

6930.913 

20463.280 

234.353 

.00075 

4.709 

270.0 

1.018 

6389.435 

18864.580 

216.044 

.00069 

4.341 

300. 0 

.9.32 

5847.957 

17265.090 

197.735 

.00063 

3.973 

33C.D 

.863 

5414.775 

15986.940 

183.088 

.00059 

3.679 

360.0 

.  794 

4981.593 

14707.930 

168.441 

.00054 

3.364 

390.0 

.725 

4548.411 

13429.030 

153.794 

.00049 

3.090 

420.0 

.655 

4115.229 

12150.070 

139.147 

.00045 

2.796 

450.0 

.587 

3662.047 

10871.120 

124.500 

.00040 

2.501 

480.0 

.517 

2243.365 

9592.161 

109.853 

.00035 

2.207 

310.0 

.449 

2815.683 

8313.207 

95 . 206 

.00030 

1.913 

340.0 

.380 

2382.501 

7054.251 

80.559 

.00026 

1.619 

570.0 

.528 

2057.615 

6075.036 

69.574 

.00022 

1.398 

600 „ 0 

2(6 

1 752. 726 

5113  820 

58.588 

.00019 

1 . 1 77 

630.0 

.224 

140  7.842 

4156.604 

47.7)05 

.00015 

.956 

660.0 

.190 

1191,250 

3517.126 

40.271 

.00013 

.809 

690.0 

.172 

1082.955 

3197.387 

36.618 

.00012 

.736 

720.0 

.  138 

867) .  364 

2557.910 

29.294 

.00009 

.589 

750.0 

.121 

758.069 

2233.171 

75  632 

.00008 

.515 

700.0 

.121 

758.069 

2238, 171 

25 . 632 

. 00008 

.515 

810.0 

.  1  On 

649.  773 

>910.432 

21.971 

.00007 

.441 

840.0 

.086 

541.477 

1598.693 

13.30V 

. 00C06 

.368 

870.0 

.069 

433.182 

1278.955 

14  ,647 

.00005 

.294 

900.0 

.052 

324.867 

959.216 

10.985 

. 00004 

.221 

930.0 

.035 

216.59, 

639.477 

7,  524 

. 00002 

.  ,47 

960.0 

.017 

>08.206 

519.7.59 

J .  662 

.  COOU  1 

.  0T4 

990.0 

.017 

108.296 

3*9.739 

5.667 

.00001 

,0/h 

102T  0 

ooo 

.  000 

,  000 

.  000 

. 00000 

.  ooc 

*  microciRams  per  rimic  me  ter 
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1  ABLE  C-3 


EVAPORATION  EXPERIMENT  HO.  GLF3  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIE  TMYLMAlONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL.  CONTAMINATION  DENSITY  30  GHS/SQ  METER  ON  NICXORY/TOP  SURFACE 
I'iNDSPEEO  11.0  NPH.  AIR  TEMPERATURE  60  OEli  F.,  RELATIVE  HUMIDITY  40X 


VAPOR 

CONTAMINATION 

FROM  A  UNIFORM 

ARRAY  OF  DE 

POSITED  DROPLETS 

{PPM/AB 

BASED  ON  MASS 

BALANCE) 

ELAPSED 

PPM 

Ml CROCRAMS 

-fr 

1* 

PPM 

MI CROCRAMS 

TIME 

PER 

PER 

PER 

"F.R 

CUBIC 

MEIER 

Ok  AM/ 

PER 

CLHMC  METET. 

MINUTES 

METER 

SQUARED 

METER  SQO 

DROP 

f  R  DROP 

.0 

1  .484 

9313.413 

27497,530 

37',  75 

.00101 

6.327 

15.0 

1.294 

8122.163 

23980.400 

.326.838 

,00088 

5.518 

30.0 

1.138 

7147.503 

211)2.750 

287.618 

.00077 

4.856 

45.0 

1.018 

•j389 . 435 

13864  5B0 

257.113 

.0006V 

4.341 

60.0 

.09  7 

5631,366 

16626.4 

226,608 

..00061 

3. 826 

75.0 

.794 

4981.593 

1 4/07.960 

200.461 

.00054 

3.384 

90.0 

.  707 

4440.116 

13109.290 

178.672 

.00048 

3.016 

!C<5.0 

.621 

3898. 638 

11510.- 90 

156.882 

.000/, 2 

2.649 

1?C.3 

.535 

3>57 , 160 

99*1  099 

135.093 

.0H036 

>.  281 

135.0 

.449 

2815,683 

6313.207 

113.304 

. 0U030 

1,913 

1S0.C 

.16?. 

2274.206 

6714.513 

91.515 

.00025 

1.545 

165.0 

.3)0 

1949,319 

5755.297 

78  441 

.000?' 

1,324 

160.0 

.259 

1624.432 

4 796. 08 1 

65.368 

.00018 

1.104 

1 5-5.0 

.207 

1299,546 

3836.  Eta5 

52.294 

, 00014 

.88.3 

210.0 

.155 

974,659 

2877.648 

39.221 

.00011 

„  862 

225.0 

.191 

758.069 

2238.171 

30.51-3 

.00003 

.515 

240.0 

.086 

541.477 

1598.693 

21  759 

.00006 

,  368 

255.0 

.069 

435.182 

1278.955 

17.451 

.00005 

.29* 

270.0 

.069 

433,182 

1278.955 

17.431 

.00005 

.294 

205.0 

.052 

324.887 

959.216 

13.074 

.00004 

.  221 

300.0 

.052 

324.887 

959.216 

13.074 

.00004 

.221 

315.0 

.033 

216.591 

639.477 

8.716 

.00002 

..147 

S30.0 

.017 

1 ‘■'0.296 

31V.  739 

4.358 

.00001 

..074 

.545.0 

.017 

108.2V 6 

319.739 

4.. 558 

.0(5001 

,074 

36C..0 

.000 

.000 

.000 

.000 

. 00000 

.000 

*  K ! CROCRAMS  PEP  CUBIC  MET" P 


APPENDIX  C  I.u. 


TABLE  C-4 


EVAPORATION  EXPERIMENT  NO.  CLK  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D 1ETHTLHALONATE  DROPS  2  MM  OIAn)  5000  CP  LIQUID  VISCOSHY 
NOMINAL  CONTAMINATION  DENSITY  '50  GMS/SQ  METER  ON  HICKORY/TOP  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  REG  F.,  RELATIVE  HUMIDITY  38X 


VAPOR 

CONT AN (NATION 

FROM  A  UNIFORM 

ARRAY  OF  DEPOSITED  DROPLETS 

(PPM/A8 

BASED  ON  MASS 

BALANCE) 

ELAPSED 

PPM 

MICROGRAMS 

tY 

i*r 

PPM 

MICROGRAMS 

TIS4E 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  DROP 

.0 

1.259 

7905.571 

23340.920 

267.309 

.00086 

5.371 

10.0 

1.242 

7797.276 

23021.190 

263.647 

.00084 

5.297 

20.0 

1.225 

7688.981 

22701.450 

259.986 

.00083 

5.223 

30.0 

1.173 

736 4.095 

21742.230 

249.000 

.00080 

5.003 

40.0 

1.104 

6930.913 

20463.280 

234.353 

.00075 

4.709 

50.0 

1.035 

6497.730 

19184.320 

219.706 

.00070 

4.414 

60.0 

1.000 

6281.139 

18544.840 

212.382 

.00068 

4.267 

70.0 

.949 

5956.252 

1758S.630 

201.397 

.00064 

4.046 

80.0 

.897 

5631.366 

16626.410 

190.412 

.00061 

3.826 

90.0 

.845 

5306.479 

15667.200 

179.427 

.00057 

3.605 

100.0 

.311 

5089.838 

15027.720 

172.103 

.00055 

3.458 

110.0 

.759 

4765 . 002 

14068.500 

161.118 

.00052 

3.237 

120.0 

.707 

4440.116 

13109.290 

150.132 

.00048 

3.016 

130.0 

.673 

4223.524 

12469.810 

142.809 

.00046 

2.869 

140.0 

.638 

4006.933 

11830.330 

135.485 

.00043 

2.722 

150.0 

.587 

3682.047 

10871.120 

124.500 

.00040 

2.501 

160.0 

552 

3465.456 

10231.640 

117.177 

.00038 

2.354 

170.0 

.517 

3248.365 

9592.161 

109.853 

. 00035 

2.207 

180.0 

.483 

3032.274 

8952.685 

102.529 

.0003? 

2.060 

190.0 

.449 

2315.683 

8313.207 

95.206 

.08030 

1.913 

200.0 

.414 

2599.092 

7673.729 

87.382 

.00028 

1.766 

210.0 

.380 

2382.501 

7034.251 

80.559 

,00026 

1.619 

220.0 

,345 

2165.910 

6394.774 

73.255 

. 00023 

1  471 

230.0 

.310 

1949.319 

5755.2V 7 

65.912 

.0002 1 

1  324 

240.0 

.276 

1732.728 

5115.8,70 

58.588 

.00019 

1.177 

250.0 

.24? 

1515.137 

4476.34? 

51.265 

.00016 

1.030 

260.0 

.224 

1407.84? 

4156.604 

47.603 

.00015 

,956 

270.0 

.190 

1191.250 

3517.126 

40 . 279 

.C001 3 

.809 

280.0 

.155 

974.659 

2877.648 

32.966 

, 000 1 1 

.662 

290.0 

.138 

866.364 

2557,910 

29.294 

.  00009 

.589 

300.0 

.121 

758.069 

2238.171 

25.632 

.00008 

.  5 1 5 

310.0 

.104 

649.773 

1913.432 

21  971 

.  00007 

,441 

320.0 

.086 

541  A  77 

1598.693 

18.309 

,0000.6 

.  368 

330.0 

.069 

433.182 

1273.055 

14.647 

.00005 

.  294 

340.0 

.035 

2’ 6  591 

639.477 

7.324 

.00002 

1 4  j 

350.0 

.035 

216.591 

639.477 

7.324 

.0000.’ 

.  147 

360 . 0 

.017 

108.296 

519. 739 

3.662 

. uooo i 

.074 

370,0 

.000 

.000 

,000 

.  000 

00000 

,.000 

*  Ml  PROGRAMS  PER  CUBIC  METER 


TABlF.  C-5 

EVAPORATION  EXPERIMENT  NO.  i,LE5  SERIES  ID  2**4  fACIORIAI.  EXPERIMENT 

DIETMYLMALONATE  DROPS  2  MIX  DIA.,  100  CP  LIQUID  VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  SO  CMS/SO  MEIER  OM  HICKORY/SOT TOM  8URIACE 


WINDS 

PEED  3.0 

MPH,  AIR  TEMPERATURE  60  DEG 

E. ,  RELATIVE 

HUMID  t  T  Y 

58X 

VAPOR 

CONTAMINATION 

EROtf  A  UNIfORM 

ARRAY  GE  DEPOSITED  DROPLETS 

(PPM/ AS 

BASED  ON  MASS 

BALANCE) 

E!  APSct) 

PPM 

W IDEOGRAMS 

* 

lit 

PPM 

MI CROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METE 

MINUTES 

METER 

SQUARED 

METER  SQC 

DROP 

PER  DROP 

.0 

1.345 

8447.049 

24939.620 

339.912 

.00091 

5.738 

7-0.0 

1.276 

8013.867 

23660.660 

322  480 

.00087 

5.444 

60.0 

1.225 

7o88.98'l 

22701 .450 

309.407 

,00083 

5.223 

90.0 

1.156 

7255 . 799 

21422.490 

291.976 

.00079 

4.929 

120.0 

1.087 

6822.617 

20143.540 

27.  .544 

.00074 

4.635 

150.0 

1.035 

6497.  TiO 

1918/.. 320 

261.471 

.0007.) 

4.414 

180.0 

.966 

6064.548 

11*905.370 

244.03V 

.00066 

4.120 

210.0 

.914 

5735.662 

"6946.150 

250.966 

.00062 

3.899 

240.0 

.863 

541 '..775 

15986.940 

217.892 

.00059 

3.679 

270.0 

.811 

5089.888 

15027.720 

204.819 

.00055 

3.458 

300.0 

.759 

4765.002 

14068.500 

191.745 

.00052 

3.237 

330.0 

.690 

4331.820 

12789.550 

174.314 

.00047 

2.943 

360.0 

.621 

3898.638 

11510.590 

150.882 

.00042 

2.649 

?>9C .  0 

.565 

3573.75! 

10551.380 

143.309 

.00039 

2.428 

420.0 

.517 

3248  865 

9592,161 

130.735 

.00035 

2.20T 

450.0 

.483 

7032.274 

8752.685 

122.020 

.00033 

2.060 

480.0 

.431 

2707.387 

7993. 46S 

108.946 

.00029 

1.839 

510.0 

.397 

2490.797 

7353.991 

100.230 

.00027 

1.692 

540.0 

,362 

2274.206 

6714.513 

91.515 

.00025 

1.545 

570.0 

.310 

1949.317 

5755.29 7 

78.441 

.00021 

1.324 

600.0 

.276 

1732.728 

5115. e/o 

69.726 

.00019 

1.177 

630  0 

.,224 

1407.342 

4 156. 604 

56.652 

.00015 

.956 

Ail!  .  0 

.190 

1191.250 

3517.126 

47.936 

.00i  3 

,809 

690.0 

,  138 

866.564 

2557.910 

34.863 

.00009 

,589 

720.0 

.104 

649.773 

1918  432 

26, 147 

.00007 

.441 

!  0.0 

.069 

433.182 

1278,955 

17.431 

.00005 

.294 

780.0 

.052 

324.887 

959.216 

13.0/4 

.00004 

.221 

810. 0 

.035 

216.591 

639.477 

8.716 

.00002 

.147 

040.0 

.017 

108.296 

319  739 

4.358 

.00001 

.074 

870.0 

.000 

.000 

.000 

.000 

.00000 

.090 

*  KICROGRAMS  PER  CUBIC  METES 


APBFKOIX  C  138 


L'  iarVtttimUll 


TABLE  C-6 


EVAPORATION  EXPERIMENT  NO.  GI.F6  SERIES  10  2*"4  FACTORIAL  EXPERIMENT 
OIC THYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  l IQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WI NOSPEED  3.0  HPH,  AIR  TEMPERATURE  60  DEG  F. ,  RELATIVE  HUMIDITY  55X 


VAPOR 

CONTAMINATION 

FROM  A  UNIFORM 

ARRAY  OF  DEPOSITED  DROPLETS 

(PPM/ AS 

BASED  ON  HASS 

BALANCE) 

ELAPSED 

"PM 

MICROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUI3IC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MIPUTES 

METER 

SQUARED 

METER  SOD 

DROP 

PER  DROP 

.0 

1.311 

8230.457 

24300.140 

296.026 

.00089 

5.591 

30.0 

1.276 

8013.866 

23660.660 

288.236 

.00007 

5,444 

60.0 

1.225 

7688.980 

22701 .450 

276.550 

.00083 

5.223 

90.0 

1.207 

7530.684 

22381.710 

272.655 

.00082 

5.150 

120.0 

1.138 

7147.50? 

21102.750 

257.075 

.00077 

4.856 

1SO.O 

1.104 

6930.912 

20463.280 

249.285 

.00075 

4.708 

100.0 

1.06V 

6714.320 

19823,800 

241 .495 

.00073 

4.561 

210.0 

1 .018 

6339.434 

1886 4.580 

229.810 

.00069 

4.341 

240.0 

.966 

6064.547 

<7905.370 

218.124 

.00066 

4.120 

270.0 

.914 

5739.661 

16946.150 

206.439 

.00062 

3.899 

300.0 

.862 

5414.774 

15986.930 

194.754 

.00059 

3.679 

330.0 

.811 

5069.833 

15027.720 

183.069 

.00055 

3.458 

360.0 

.759 

4765.001 

14068.500 

171.383 

.00052 

3.237 

390.0 

.VO? 

4440. 115 

13109.290 

159.698 

.00048 

3.016 

420.0 

.655 

4115.22V 

12150.070 

143.013 

.00045 

2.796 

450.0 

.604 

3790.342 

11190.850 

136.328 

.00041 

2.575 

480.0 

.552 

3465.456 

10231 .640 

124.64  > 

.00038 

2.354 

510.0 

.500 

3140.569 

9272.422 

112.957 

.00034 

2.134 

540.0 

.448 

2815.683 

8313.205 

101.272 

.00030 

1.913 

570.0 

.39/ 

2490.796 

7353.989 

09.587 

,00027 

1 .692 

600.0 

.345 

2165.910 

6394.774 

77.902 

.00023 

471 

630.0 

293 

1841.023 

5475.558 

66.216 

.00020 

1.251 

860.0 

.241 

1516. 137 

4476.341 

54.531 

.00016 

1.030 

690.  i) 

.190 

1191.250 

3S 17.1 25 

42 ,&46 

.0001 3 

.809 

720.0 

.138 

866,364 

2557.909 

31.161 

00009 

.589 

750.0 

.  to; 

649  773 

1918.4.32 

23.3  n 

. 00007 

.  441 

780.0 

.  086 

541 . 477 

1598.693 

19.475 

. 00006 

.368 

810,0 

.052 

324.686 

959.216 

11.685 

. 00004 

.221 

840.0 

.  034 

216,391 

639.477 

7.790 

.00002 

.147 

870  It 

017 

108,295 

319.739 

3.895 

.00001 

.074 

900.  ■) 

.100 

.000 

.  000 

.00  3 

.OOlX'!' 

.  000 

*  MICftOGRSMS  PEP  (URIC  MET 1  R 


TABLE  C-7 


EVAPORATION  EXPERIMENT  NO.  C.LF7  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D I ETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  i  IClillD  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WIND SPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F ,  RELATIVE  HUMIDITY  38% 

VAPOR  CONTAMINAI ION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM/AO  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

M I CROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUB  I  C 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQO 

DROP 

PER  DROP 

.0 

.816 

5122.848 

15125,030 

188. 252 

.00055 

3.480 

15.0 

.765 

4802.670 

14  1  79  .  720 

176.486 

.00052 

3.263 

30.0 

.731 

4589.218 

13549.510 

168.643 

.00050 

3.118 

45.0 

.714 

4482.492 

13234.400 

164.721 

.00049 

3.045 

60.0 

.680 

4269.040 

12604.190 

156.877 

.00046 

2.900 

75.0 

.646 

4055.588 

11973.980 

149.033 

.00044 

2.755 

90.0 

.629 

3948.862 

11658.880 

145.111 

.00043 

2.683 

105.0 

.595 

3735.410 

11028.670 

137.267 

.00040 

2.538 

120.0 

.578 

3628.684 

10713.560 

133.345 

.00039 

2.465 

135.0 

.544 

3415.232 

10083.350 

125.501 

.00037 

2.320 

150.0 

.527 

3308.506 

9768.250 

121.580 

.00036 

2 . 248 

165.0 

.495 

3095.054 

9138.039 

113.736 

.00033 

2.103 

180.0 

.459 

2881. 6U2 

8507.830 

105.892 

.00031 

1.958 

195.0 

.442 

2774.876 

8192.726 

101.970 

.00030 

1.885 

210.0 

.408 

2561 ,424 

7562.516 

94.126 

.00028 

1.740 

225.0 

.374 

2347.972 

6932.307 

86.282 

.00025 

1.595 

240.0 

.340 

2134.520 

6302.096 

78.438 

.00023 

1.450 

255.0 

.306 

1921.068 

5671.887 

70.595 

.00021 

1.305 

270.0 

.272 

1707.616 

5041.677 

62.751 

.00018 

1.160 

285.0 

.238 

1494.164 

4411.468 

54.907 

.00016 

■>.015 

.300.0 

.221 

1387.438 

4096.365 

50.985 

.00013 

.943 

315.0 

.187 

1173.986 

3466.153 

43.141 

.00013 

.798 

330.0 

.153 

960.534 

2835.943 

35.297 

.00010 

.653 

345.0 

.119 

747.082 

2205.734 

27.453 

.00006 

.508 

360.0 

.102 

640.356 

1890.629 

23.552 

.00007 

.435 

375.0 

.085 

533.630 

i‘  75.524 

19.610 

.00006 

.363 

390.0 

.068 

426.904 

1260.419 

15.688 

..  00005 

.290 

405.0 

.051 

320 . 1 78 

946.314 

11  766 

. 00003 

.213 

420.0 

.034 

213.452 

630.210 

.  .844 

. 00002 

.145 

435.0 

.034 

213.452 

630.210 

7.844 

.00002 

.145 

450.0 

.017 

106.726 

315.105 

3.922 

.00001 

.073 

465.  U 

.017 

106.726 

315.105 

3.922 

.00001 

.073 

480 . 0 

.000 

.000 

.000 

.000 

.  00000 

.000 

*  MICROGRAMS  PER  CUBIC  METER 


APPENDIX  B 


140 


TABLE  C-8 


EVAPORATION  EXPERIMENT  NO.  GLF8  SERIES  ID  2**4  E  ACTOR  I  AT  EXPERIMENT 
D I ETHYLMAt  OMATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  C.MS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
UINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  50’4 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 


(PPM/AB 

based  on  mass 

BALANCE) 

ELAPSED 

PPM 

MICROGRAMS 

* 

% 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  DROP 

.0 

.799 

5014.553 

14805.290 

169.556 

.00054 

3.407 

15.0 

.763 

4791.684 

14147.280 

162.020 

.00052 

3.255 

30.0 

.745 

4680.249 

13818.270 

158.252 

.00051 

3.180 

45.0 

.723 

4568.814 

13489.270 

154.484 

.00049 

3.104 

60.0 

.692 

4345.946 

12831.250 

146.948 

.00047 

2.952 

75.0 

.674 

4234.511 

12502.250 

143.180 

.00046 

2.877 

90.0 

.639 

4011.642 

11844.230 

135.645 

.00043 

2.725 

105.0 

.621 

3900.207 

11515.230 

131.877 

.00042 

2.650 

120.0 

.604 

3788.773 

11186.220 

128.109 

.00041 

2.574 

135.0 

.563 

3565.904 

10528.210 

120.573 

.00039 

2.422 

150.0 

.550 

3454.469 

10199.200 

116.805 

.00037 

2.347 

165.0 

.515 

3231.601 

9541.188 

109.269 

.00035 

2.195 

130.0 

.497 

3120.166 

9212.132 

105.501 

.00034 

2.120 

195.0 

.462 

2897.297 

8554.169 

97.966 

.00031 

1.968 

210.0 

.444 

2785.863 

8225.163 

94.198 

.00030 

1.893 

225.0 

.408 

2562.993 

7567.149 

86.662 

.00028 

1.741 

240.0 

.391 

2451.559 

7238.143 

82.894 

.00027 

1.665 

255.0 

.355 

2228.690 

6580.130 

75.353 

.00024 

1.514 

270.0 

.337 

2117.255 

6251.123 

71.590 

.00023 

1.438 

285.0 

.302 

1394.386 

5593.110 

64.054 

.00020 

1  .287 

300.0 

.284 

1782.95? 

5264.104 

60.286 

.00019 

1.211 

315.0 

.249 

1560.083 

4606.091 

52.751 

.00017 

1.060 

330.0 

.231 

1448.649 

4277.084 

48.983 

.00016 

.984 

345.0 

.195 

1225.780 

3619.072 

41.447 

.00013 

.833 

360.0 

.160 

1002.911 

2961.059 

33.911 

.00011 

.681 

375.0 

.142 

891.476 

2632.05? 

30.143 

.00010 

.606 

390.0 

.106 

668.607 

1974.039 

22.607 

.00007 

.454 

405.0 

.039 

557.172 

1645.03? 

18.840 

.00006 

.3  79 

420.0 

.053 

334.303 

987.019 

11.304 

.00004 

.227 

435.0 

.036 

222.869 

658.013 

7.536 

.0000? 

.151 

450.0 

.018 

111.435 

.329.007 

3.768 

.00001 

.076 

465.0 

.018 

111.435 

329.007 

3 . 768 

.00001 

.076 

480.il 

.000 

.000 

.000 

.  000 

.  00000 

.000 

*  MICROGRAMS  PER 

CUBIC  MEIER 
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TABLE  C-9 


APPENDIX  C 


EVAP0RA1 ION  EXPERIMENT  NO.  GLF9  SERIFS  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  Z  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
WINDSPEED  2.0  MPH,  AIR  TEMPERATURE  60  DEG  F,,  RELATIVE  HUMIDITY  44% 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM/A!!  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUB  I C 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  DROP 

.0 

2.397 

15048.370 

44429.780 

652.031 

.00163 

10.223 

30.0 

1.530 

9605.341 

28359.440 

416.190 

.00104 

6.525 

60.0 

1.428 

8964.983 

26468.800 

388.444 

.00097 

6.090 

90.0 

1.394 

8751.532 

25838.600 

379.195 

.00095 

5.945 

120.0 

1.275 

8004.451 

23632. 86C 

346.825 

.00087 

5.438 

150.0 

1.190 

7470.820 

22057.340 

323.703 

.00081 

5.075 

180.0 

1.122 

7043.916 

20796.920 

305.206 

.00076 

4.785 

210.0 

1.037 

6510.287 

19221.40C 

282.084 

.00070 

4.423 

240.0 

.969 

6083.382 

17960.970 

263.587 

.00066 

4.133 

2/0.0 

.884 

5549.752 

16385.450 

240.465 

.00060 

3.770 

300.0 

.816 

5122.848 

15125.030 

221.968 

.00055 

3.480 

330.0 

,731 

4589.218 

13549.510 

198.846 

.00050 

.3.118 

360.0 

.663 

4162.314 

12289.090 

180.349 

.00045 

2.828 

390.0 

.576 

3628.684 

10713.560 

157.227 

.00039 

2.465 

420.0 

.510 

3201.780 

9453.145 

138.730 

.00035 

2.175 

450.0 

.425 

2668.150 

7877.621 

115.608 

.00029 

1.813 

480.0 

.357 

2241 .246 

6617.201 

97.111 

.00024 

1.522 

510.0 

.289 

1814.342 

5356.782 

78.614 

.00020 

1.233 

540.0 

.238 

1494.164 

4411.468 

64.741 

.00016 

1.015 

570.0 

.187 

1173.986 

3466.153 

50.868 

.00013 

.798 

600.0 

.136 

853.808 

2520.839 

36.995 

.00009 

.580 

630.0 

.102 

640.356 

1890.629 

27.746 

.00007 

.435 

660.0 

.068 

426.904 

1260.419 

18.497 

. 00005 

.290 

690.0 

.051 

320.178 

945.314 

13.873 

. 00003 

.218 

720.0 

.034 

213.452 

630.210 

9.249 

.00002 

.145 

750.0 

.017 

106.726 

315.105 

4.624 

.00001 

.073 

780.0 

.000 

.000 

.000 

.000 

. 00000 

.000 

*  MICROGRAMS  PER  CUBIC  MEIER 
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TABLE  C-10 


EVAPORATION  EXPERIMENT  NO.  C.LFIO  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  0 1 A . ,  1000  CP  LIQUID  VISCOSITY 
HOMINAl  CONTAMINATION  DENSITY  30  GHS/SU  METER  GW  OAK/TOP  SURFACE 
UINDSPEED  2. 8  MPH,  AIR  TEMPERATURE  60  DEG  F-,  RELATIVE  HUMIDITY  52X 


VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DPOPLETS 
(PPM/AB  KASED  ON  I1A3S  BALANCE) 


ELAPSED 

PPM 

MICROGRAMS 

* 

# 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MIMUTES 

METER 

SQUARED 

METER  SQO 

DROP 

PER  DROP 

.0 

2.329 

14619.890 

43164.730 

494.339 

.00158 

9.932 

30.0 

1.673 

10504.670 

31014.660 

355.191 

.00! 14 

7.136 

60.0 

1.570 

9054.892 

29096.230 

333.221 

.00107 

6.695 

90.0 

1.484 

9313.414 

27497.530 

314.912 

.00101 

6.327 

120.0 

1.432 

8988  ,527 

26538.320 

3C3.927 

.00097 

6.106 

150.0 

1.363 

8555.346 

25259, 360 

289.280 

.00093 

5.812 

100.0 

1  ,294 

8122.164 

23980.410 

274.633 

.00088 

5.518 

210.0 

1.242 

7797.277 

23021.190 

263.647 

.00084 

5.297 

240.0 

1.173 

7364.095 

21742.240 

249  000 

.00080 

5.003 

270.0 

1.121 

7039.208 

20783.020 

238.015 

.00076 

4.782 

300.0 

1.035 

6497.730 

19184.320 

219.706 

.00070 

4.414 

330.0 

.933 

6172.844 

18225.110 

208.721 

.00067 

4.194 

360. C 

.914 

5739.662 

16946.150 

194.074 

.00062 

3.899 

390.0 

.845 

5306.480 

15667.200 

179.427 

.00057 

3.605 

420.0 

.776 

4873.298 

14388.240 

164.780 

.00053 

3.311 

450.0 

.690 

4331.820 

12789.550 

146  .471 

.00047 

2.943 

480.0 

.604 

3790.343 

11190.860 

128.162 

.00041 

2.575 

510.0 

.535 

3357.161 

9911.901 

113.515 

.00036 

2.281 

540.0 

.466 

2923.979 

8632.946 

98.868 

.00032 

1.986 

570.0 

.397 

2490.797 

7353.991 

84.221 

.00027 

1.692 

600.0 

.345 

2165. 91C 

6394.770 

73.235 

..00023 

1.471 

630.0 

.276 

1732.728 

5115.820 

58.588 

.00019 

1.177 

660.0 

.242 

1516.137 

4476.343 

51.265 

.00016 

1.030 

690.0 

.207 

1299.546 

3836.865 

43.941 

.00014 

.ms 

720.  C 

.173 

1082.955 

3197.387 

36.618 

.00012 

.736 

750.0 

.138 

866.364 

2557.910 

29.294 

.00009 

.569 

780.0 

.104 

649.773 

1918.432 

21.971 

.00007 

.441 

810.0 

.086 

541.478 

1598.694 

18.309 

.00006 

.368 

840.0 

.069 

433.182 

1278.955 

14.647 

.00005 

.294 

870.0 

.052 

324.887 

959.216 

10.985 

.00004 

.221 

900.0 

.017 

108.296 

319.73V 

3.662 

.00001 

.074 

930.0 

.017 

108.296 

319.739 

3.662 

.00001 

.074 

960.0 

.000 

.000 

.000 

.000 

.00000 

.000 

*  MICROGRAMS  PER  CUBIC  METER 
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TABLE  C-ll 


EVAPORATION  EXPERIMENT  NO.  G'fll  SERIES  IB  2**<.  FACTORIAL  EXPERIMENT 
DIETHYLHAIONATE  DROPS  2  MM  DIA.,  100  CP  LIOUIO  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GHS/SQ  METER  ON  OAK/ TOP  SURFACE 
WINDSPEEO  11.0  MPH,  AIR  TEMPERATURE  60  DEC  F.,  RELATIVE  HUMIDITY  55X 


VAPOR 

CONTAMINATION 

FROM  A  UNIFORM 

ARRAY  OF  DEPOSITED  DROPL 

ETS 

(PPM/A8 

CASED  ON  MASS 

BALANCE) 

ELAPSED 

PPM 

MICROGRAMS 

* 

* 

PPM 

MI  CROl.ii?  AMS 

TIME 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SOD 

DROP 

PER  DROP 

.0 

1.137 

7141.225 

21054.220 

280.695 

,00077 

4.851 

10.0 

1.085 

6311.630 

20111 ,100 

267.740 

.00074 

4.627 

20.0 

033 

6482.035 

19137.980 

254.785 

.00070 

4.404 

30.0 

,998 

6262.305 

18489.240 

246.148 

.00063 

4.254 

40.0 

.945 

5932.710 

17516.120 

233.193 

.00064 

4.030 

50.0 

.910 

3712.980 

16367.380 

224.556 

.00062 

3.881 

60.0 

.857 

5383.305 

15894.260 

211.601 

.00058 

3.657 

70.0 

.822 

5163.655 

15245.510 

202.964 

.00056 

3.508 

80.0 

.  788 

4943.925 

14596.770 

194.327 

.00053 

3,359 

90.0 

.752 

4724.195 

13948.020 

185.691 

.00051 

3.209 

100.0 

,.700 

4394.600 

12974.900 

172.736 

.00048 

2.9S5 

110,0 

.665 

4174.870 

12326.160 

164.099 

.00043 

2.836 

120.0 

.61.3 

3845.275 

11353.040 

151.144 

.00042 

2.612 

130.0 

.577 

3625.545 

10704.300 

142.507 

.00039 

2,463 

140.0 

..543 

3405.815 

10055.550 

133.870 

.00037 

2.314 

150.0 

.  49(1 

3076.220 

9082.433 

120.915 

.00033 

2.090 

160.0 

.455 

2856.490 

8433.688 

112.278 

.00031 

1.941 

170.0 

.420 

2636.760 

7704.942 

103.641 

.00029 

1 .791 

180.0 

.385 

2417.030 

7136.197 

95.005 

.00026 

1.642 

190,0 

.332 

2087.435 

6163.079 

8?  049 

.00023 

1.418 

200.0 

.298 

1867.705 

5514.334 

73.413 

.00020 

1.269 

210.0 

.262 

1647.975 

4865.589 

64.776 

.00018 

1.120 

220.0 

.228 

1428.245 

4216.844 

56.139 

.00015 

.970 

230.0 

.210 

1318.380 

3392.471 

51.821 

.0D014 

.896 

240.0 

.175 

1098.650 

3243.726 

43.184 

.00012 

.746 

250.0 

.157 

986.785 

2919.353 

38.865 

.00011 

.672 

260.0 

.140 

878,920 

2594,901 

34.547 

.00010 

.597 

270.0 

.123 

769.055 

2270  608 

30.229 

. OoOOfl 

.57.2 

280.0 

.105 

659.190 

1946.236 

25  91!) 

.00007 

.  .48 

290.0 

.087 

549.325 

1621.1363 

21.592 

.00006 

.  373 

300.0 

.070 

439.460 

1297.490 

17.27% 

. 00005 

.299 

310.0 

.053 

329.595 

973.118 

12.955 

.00004 

.224 

320.0 

.053 

329.595 

973.  118 

12.955 

.00004 

.  224 

330.0 

.035 

719.750 

648.745 

8.637 

.00002 

.  149 

340.0 

.018 

109.865 

324  .373 

it. ; la 

.00001 

075 

350.0 

.018 

109.865 

.524  373 

%.3l8 

.00001 

.  075 

360  0 

.  000 

.000 

.  000 

.000 

00000 

,  000 
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TABLE  C-12 


APPENDIX  C 


F VAPOR AT  I  OK  EXPERIMENT  NO.  GLF12  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
PIETHYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 


NOMINAL 

CONTAMINATION  DENSITY 

30  GMS/SQ  METER 

ON  OAK/TOP 

SURFACE 

UINDSPEED  11.0 

MPN,  AIR  TEMPERATURE  60  DEG 

K, 

. ,  RELATIVE 

HUMIDITY 

4  OX 

VAPOR 

CONTAMINATION 

FROM  A  UN'  ORM 

ARRAY  OF  DEPOSITED  DROPLETS 

(PPM/AB 

RASED  ON  MASS  1 

BALANCE) 

ELAPSED 

PPM 

MICROGRAMS 

* 

Dr 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SOD 

DROP 

PER  DROP 

.0 

.932 

5847.957 

17265.890 

197.735 

.03063 

3.973 

10.0 

.897 

5631.366 

16626.410 

190.412 

.00061 

3.826 

20.0 

.880 

5523.071 

16306.670 

186.750 

.00060 

3.752 

30.0 

.815 

5306.479 

15667.200 

179.427 

.00057 

3.605 

40.0 

.811 

5089.888 

15027.720 

172.103 

.00055 

3.458 

50.0 

.794 

4981 .593 

14707.980 

168.441 

.00054 

3.384 

60.0 

.776 

4873 ,2°7 

14388.240 

164.700 

.00053 

3.311 

70.0 

.742 

4656.707 

13748.760 

157.456 

.00050 

3.164 

80.0 

.725 

4548.411 

13429.030 

153.794 

.00049 

3.090 

90.0 

.707 

4440,116 

13109.290 

150.132 

.00048 

3.016 

100,0 

.690 

4331.820 

12769.550 

146.471 

.00047 

2.943 

110.0 

.673 

4223.524 

12469.810 

142.809 

.00046 

2.869 

120.0 

.655 

4115.229 

12150.070 

139.147 

.00045 

2.796 

130.0 

.621 

3898.638 

11510.590 

131 .024 

.00042 

2.649 

UO.O 

.604 

3790.343 

11190.850 

128.162 

.00041 

2.575 

150.0 

.587 

3602.047 

10871.120 

124,500 

.00040 

2.501 

160.0 

.569 

3573.751 

10551.380 

120.836 

.00039 

2.428 

170.0 

.552 

3465.456 

10231.640 

117.177 

,00038 

2.354 

180.0 

517 

3248.865 

9592.161 

109.853 

.00035 

2.207 

190.0 

.500 

3140.569 

9272.422 

106.191 

.00034 

2.134 

200.0 

.483 

3032.274 

8952.685 

102.529 

.00033 

2.060 

210.0 

.466 

2923.979 

8632.945 

98.868 

.00032 

1.986 

220.0 

.431 

2707.387 

7993.468 

91.544 

.00029 

1 .839 

230.0 

,414 

2599.092 

7673.729 

87.882 

.00028 

1.766 

240.0 

.380 

2382.501 

7034.251 

80.559 

.00026 

1 .619 

250.0 

.362 

2274. 20;'. 

6714.513 

76.897 

.00025 

1.545 

260.0 

.328 

2057.615 

6075.036 

69.574 

.0002? 

1.398 

2/0.0 

.310 

1949.319 

5755.297 

65.912 

.00021 

1.324 

280.0 

.293 

1841  024 

5435.559 

62.250 

.00020 

1 .251 

290.0 

.259 

1624.432 

4796.081 

54,927 

.00018 

1.104 

300.0 

.242 

1516.137 

4476.342 

51.265 

.00016 

1.030 

310.0 

.207 

1299,546 

3836.855 

43.9*1 

.00014 

.383 

320. 0 

.172 

1082.955 

3197.387 

36.618 

.00012 

.736 

330.0 

.155 

974.659 

2877.648 

32.956 

,00011 

.662 

340.0 

. ;  36 

866 . 364 

2557.910 

29.294 

. 00009 

.  589 

350.0 

.104 

649  rr 

1918.432 

21.9/1 

.00007 

.741 

160 . 0 

.086 

541.47/ 

1598.693 

18.309 

.00006 

.  368 

3/0.0 

.052 

324 . 837 

959.216 

10.985 

. 00004 

.221 

380.0 

.0  55 

216.591 

659.477 

/.324 

. 00002 

.147 

390 . 0 

.000 

.  000 

.000 

.000 

. 00000 

.  000 
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tabu:  C- 13 

EVAPORATION  EXPERIMENT  NO.  U.F13  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMAL9NATE  OROPS  2  MM  DIP,.,  100  CP  UCIJID  VISCOSITY 
NOMINAL  CON  TAM  I  NAT  I ON  DENSITY  30  OlS/SCi  METER  ON  OAK/BOTTOM  SURFACE 
W1NDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEC!  F.,  RELATIVE  HUMIDITY  44% 


VAPOR 

CONTAMINATION 

FRCM  A  UNIFORM 

ARRAY  OF  0 

('PPM/ A  8 

BASED  ON  MASS  BALANCE) 

ELAPSED 

PPM 

MICROGRAMS 

* 

+ 

TIME 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

MINUTES 

METER 

CQUARED 

METER  SOI 

.0 

1.190 

7470.821 

22057.340 

307.945 

42.0 

1-071 

6723.739 

19851 .610 

277.151 

80.0 

1.020 

6*03.561 

18906.290 

263.953 

120.0 

.936 

6190.108 

18276.080 

255.155 

160.0 

.935 

5869.931 

17330.770 

241.957 

200.0 

.901 

5656.479 

16700.560 

233.159 

240.0 

.867 

5443.027 

16070.350 

224.360 

280.0 

.8.13 

5229.574 

15440.140 

215.562 

320.0 

.  799 

5016.123 

14809.  10 

206.763 

360.0 

.765 

4802.671 

14179. ,20 

197.965 

400.0 

.697 

4375.767 

12919.300 

160.368 

440.0 

.663 

4162.314 

12289.090 

171.570 

480,0 

.612 

3842.136 

11343.770 

158.372 

520.0 

.561 

3521.958 

10398.460 

145.174 

560.0 

.493 

3095.054 

9138.040 

127.577 

600.0 

.425 

2663.150 

7877.621 

109.980 

640.0 

.357 

2241.246 

6617.201 

92.384 

680.0 

.306 

1921.068 

5671.687 

79.166 

720.0 

.255 

1600.890 

4726.573 

65.988 

760.0 

.204 

1280.712 

3781.258 

52.791 

800.0 

.170 

1067.260 

3151.049 

43.952 

840.0 

.136 

853.808 

2520.839 

35.194 

880.0 

.119 

747.082 

2205.734 

30. 795 

920.0 

.10  2 

640.356 

1890.629 

26.395 

960.0 

.  085 

533.630 

1575.524 

21.996 

1000.0 

.068 

426.904 

1260.420 

17.597 

1040.0 

.051 

320. 178 

945.315 

13. 198 

1080.0 

.  034 

213.452 

630,210 

8.798 

1120.0 

.034 

213.452 

630.210 

8 . 798 

:  v.o.o 

.034 

213.452 

630,210 

8.798 

1200.0 

.017 

105.726 

315.105 

4 . 399 

1240.0 

.or, 

106.726 

315. 105 

4 . 399 

1280.0 

.  000 

.000 

.  000 

.  000 

PPM 

MICRCGRAM1 

PER 

PER 

CUBIC  MET! 

DROP 

PER  DROP 

.00081 

5.075 

.00073 

4.568 

.00069 

4.350 

.00067 

4.205 

.00064 

3.988 

.00061 

3.843 

.00059 

3.698 

.00057 

3.253 

. 00054 

3.408 

.00052 

3.263 

.0004? 

2.973 

.00045 

2.828 

.0004? 

2.61C 

. 00030 

2.393 

.00033 

2.103 

. 00029 

1  .813 

.  00024 

1.523 

.00021 

1.305 

.00017 

1.088 

.00014 

.870 

.00012 

.725 

.00009 

.  580 

, 00008 

.  SOS 

. 00007 

.435 

00006 

.363 

.00005 

.  290 

. 00003 

.218 

.00002 

195 

.00002 

.  145 

. C0002 

.  1 4  5 

.  0000 ! 

.  073 

.00001 

.  073 

.  00000 

.  000 

3  4  b 
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TABLE  C-14 


E VAPOR* T i ON  EXPER1HEN1  NO.  Gif  14  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIETHYLKALONATE  D..OPS  2  MM  D1A.,  1000  CP  LIQUID  VISCOS.TY 
NOMINAL  CONTAMINATION  DENSITY  30  CMS/SQ  METEF:  ON  CAK/BOTTOM  SURFACE 
W! NOSPEED  2.8  MPH„  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  43X 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPI'/AB  BASED  ON  HI  RAH  CALIBRATION  DATA) 


ELAPSED 

PPM 

Mir.ROGRAMS 

+ 

A 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

,  ER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DRCP 

PER  DROP 

.0 

1.225 

7690.550 

22706.080 

260.039 

.00083 

5.275 

40.0 

1.173 

7360.955 

21732.960 

248.894 

.00080 

5.001 

80. C 

1.120 

7031.360 

20759.050 

237.750 

.00076 

i .  ’’’77 

120.0 

1.085 

6811.630 

20111.100 

230.320 

.00074 

4.627 

160.0 

1.050 

6591.900 

19462,360 

222.890 

.00071 

4.4T8 

200.0 

1.015 

6372.170 

18813.610 

215.461 

.00069 

4.329 

240.0 

.962 

6042.575 

17840.490 

2C4.316 

.00065 

4.105 

280.0 

.928 

5822.845 

17191.750 

196. 886 

.00063 

3.956 

320.0 

.892 

5603.115 

16543.000 

189.437 

.0006. 

3.806 

360.0 

.85  7 

5307.385 

15894.260 

182.027 

.00058 

3.657 

4C0.C1 

.SOS 

5053.790 

14921.140 

170.882 

.00055 

3. **33 

440.0 

.770 

4834.060 

14272.390 

163.453 

.00052 

3.284 

480.0 

.718 

4504.465 

13299.280 

152,308 

.00049 

3.060 

520. 0 

.665 

4174.870 

12326.160 

141.164 

.00045 

2.836 

560.0 

.61! 

3860.275 

1 1353.04C 

13C.019 

.00042 

2.612 

600.0 

.560 

3515.680 

10379.920 

118.875 

.00033 

2.388 

640.0 

.507 

3186.085 

9406.806 

107.730 

.00034 

2.164 

680.0 

.  438 

2746.625 

8109.315 

92.871 

.00030 

1.866 

720.0 

385 

2417.030 

7136.197 

81.726 

.00026 

1.642 

760.0 

.  350 

2197.300 

6487.452 

74.297 

. 00024 

1 .493 

800.0 

.298 

1867.705 

5514.334 

63. 152 

.00020 

1.269 

840.0 

.262 

1647.975 

4865.589 

55.723 

.00018 

1 . 1 70 

880.0 

.228 

1428.245 

4216 . 844 

48.293 

.00015 

.970 

9: -o.o 

.157 

988.785 

7919.353 

33.434 

.00011 

.672 

9.  >0.0 

.  105 

659.190 

1946.236 

22.289 

,  (10007 

.443 

1 1)00. 6 

.087 

549.325 

1621.063 

1  3.574 

.00006 

.373 

1040.0 

087 

549.325 

1671.063 

18.574 

.00006 

.  373 

1080.0 

.  053 

379  596 

973. 118 

11.145 

.00004 

224 

1120.0 

.035 

219.730 

648.745 

7.430 

. 00002 

.149 

1160.0 

.  007 

.000 

000 

.000 

. 00000 

.000 

*  HICROGRAMS  MR  CUBIC  METER 
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tabu::  c-15 


EVAPORAT JON  EXPERIMENT  NO.  GLF15  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
OIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITi 


NOMINAL 

CONTAMINATION  DENSITY 

30  GMS/SQ  METER 

ON  OAK/BOTTOM 

SURFACE 

WINPEPEEO  11.3 

MPH,  AIR  TEMPERATURE  60  DEG 

F 

.,  RELATIVE  HUMIDITY 

38% 

VAPOR 

CONTAMINATION 

FROM  A  UNIFORM 

ARRAY  OF  DEPOSITED  DROPLETS 

(PPM/AB 

BASED  ON  MASS  1 

3A! 

.ANCE) 

ELAPSED 

,’PM 

KI UROGRAMS 

* 

* 

PPM 

MIC70GPAMS 

TIME- 

PER 

PER 

PER 

PEP 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SUE 

DROP 

PER  DROP 

.0 

.720 

4521.729 

1.3350.250 

177.753 

.00049 

3,072 

15.0 

.687 

4311.417 

12729.310 

169.466 

.00047 

2.929 

30.0 

.653 

4101.104 

12108.370 

161.199 

.00044 

2.786 

45,0 

637 

3995.94/ 

11797.900 

157.066 

.00043 

2.715 

60.0 

.603 

3705.634 

11176.950 

148.799 

.00041 

2.572 

75.0 

.586 

3680.478 

10866.480 

144.666 

.00040 

2.500 

90.0 

.570 

.3575.321 

10556.010 

140.5.33 

.OC039 

2.  429 

105.0 

.553 

3470.165 

10245.540 

136.399 

.00033 

■'.257 

120.0 

.519 

3259.851 

9624.598 

128.133 

.00035 

2.215 

135.0 

.502 

3154.695 

97i4.128 

123.999 

.00034 

2.143 

150.0 

.486 

3049.538 

9003.656 

119.876 

.0003.3 

2  072 

165.0 

.452 

2839.226 

8382.715 

111.600 

.00031 

1.929 

ieo,o 

.435 

2734.069 

8072.244 

107.466 

.00020 

1.857 

195.0 

.419 

2628.913 

7761.7 73 

103.333 

.00028 

1.786 

210.0 

.402 

2523.756 

7451  302 

99.200 

.00027 

1.715 

225.0 

.368 

2313.443 

6830.360 

90.933 

.00025 

1.572 

240.0 

.335 

2103.130 

620V.  via 

82 . 666 

. 00027 

1.429 

255.0 

.301 

1892.817 

5588.4 -V, 

74 . 400 

. 0002C 

1  .286 

270.0 

.268 

1682.504 

4967.535 

66.133 

00018 

1. 143 

285 . 0 

.235 

1472.1V* 

4346.593 

57.366 

.00016 

1.000 

300.0 

.201 

1261.878 

3725.651 

49.600 

,  00  .H4 

.857 

315.0 

.167 

1051.568 

3104.709 

41  337 

0001 1 

.714 

330 , 0 

134 

841  .252 

7483  767 

33,07,7 

00009 

.572 

.345.0 

.  101 

630.939 

1862.826 

24 . 300 

.  00007 

,42  V 

360.0 

.084 

525.782 

155? . 3 4 4 

20.667 

.  00006 

3  5 , 

175  0 

.  067 

420.626 

1241.884 

16.533 

.  00005 

.  280 

390.0 

.050 

315. 470 

931  .'.13 

12.400 

.  00903 

?  1 4 

<*  n-j .  n 

.  0  54 

210.313 

620.94? 

S .  26  7 

.  00002 

.145 

4^0.0 

.017 

105.157 

310.4/1 

4 . 1 55 

00001 

.071 

0 

.  017 

105.157 

MO. 471 

4 .  i  35 

.  00001 

.  0  7 1 

-',0.0 

.017 

1 05 . 14  7 

510  4  71 

4  ’  33 

.00001 

071 

4/,*  .  0 

.000 

.  ooo 

.  con 

.000 

.OMOO'I 

.  COO 
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TABLE  C- 16 


EVAPORATION  EXPERIMENT  NO.  CU 16  SERIES  ID  2**4  F ACTOR  1 AL  EXPERIMENT 
DIET HYl MALONA1 E  CROPS  ’’  KM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CCNTAHINATIO  DENSITY  30  CMS/SQ  METER  ON  OAX/BOTTOM  SURFACE 
MIMOSPEEl)  11.3  MPH..  AIR  TEMPERATURE  60  DEC.  f . ,  RELATIVE  HUMIDITY  387. 


VAPOR 

CCRTAKINAT’ON 

FROM  ft  UNIFORM 

ARRAY  OF  DEPOSITED  DfiOPl 

(FPM/AH 

BASED  ON  MASS 

BALANCE ) 

.APSES 

PPM 

MICRO GRAMS 

* 

* 

PPM 

1 1  ME 

PER 

PER 

PER 

CUBIC 

MEIER 

gram/ 

PFP, 

i  wives 

METER 

SQUARED 

METER  SQD 

DROP 

.0 

.731 

4589.218 

13544.510 

161. u>28 

.00050 

15.0 

.69  7 

4375.766 

12919.30C 

184.111 

.00047 

30.0 

.663 

4162.314 

12289.090 

146.593 

.00045 

45.0 

.646 

4055.583 

1 1973 .980 

142.334 

.00044 

60.0 

.612 

3842.136 

11343.770 

135.317 

.00042 

75 .0 

.5.95 

3735.410 

1 1028  .  >.70 

131 .558 

.00040 

90.0 

.578 

3628.684 

10713.560 

127.799 

.00039 

105.0 

.561 

3521  958 

10398.460 

124.040 

.00038 

120.0 

.544 

3415.232 

10083.350 

120.281 

.00037 

135.  C 

.527 

3308.506 

9768.250 

116.523 

.00036 

150.0 

.510 

3201.780 

9453.145 

112.764 

.00035 

165.0 

.476 

2988.328 

8822.236 

105.246 

.00032 

180.0 

.476 

2988.326 

882?. 436 

105.246 

.00032 

195.0 

.64  2 

2774.076 

81 V 2. 726 

97.729 

.00030 

210.0 

.425 

2068.150 

7877.621 

93.970 

, 00029 

225 . 0 

.408 

2561  .424 

7562.516 

90.211 

.00028 

240  0 

255  .0 

.374 

2347.972 

6932.30 7 

87.694 

.00025 

.357 

2241  .'46 

6617. 2CI 

78.935 

. 00024 

270.0 

.  340 

2134.520 

6302.096 

75.176 

. 00022 

2B5.0 

,306 

1921. 06u 

5671 .887 

67.658 

.00021 

300.0 

,272 

1707.616 

5541 .677 

60.141 

.00018 

315  0 

.238 

1494.164 

4411 .4.18 

52.62^ 

.00016 

330.0 

.204 

1280.712 

3781.258 

45.106 

.00014 

5*.  5.0 

.153 

960.534 

2835  94.3 

33.029 

.00010 

3CO.O 

.119 

747.082 

2205.734 

26.3'.  2 

.00008 

375.0 

.  085 

533.650 

1575 ,524 

-8.794 

.  00006 

390.0 

.051 

52C  9 78 

945.314 

1  i.276 

.0000 v 

405 0 

.034 

213.452 

630.7:0 

7.518 

.00002 

420.0 

.017 

106.726 

315.106 

3.739 

.00001 

455.0 

.000 

.000 

.000 

,000 

. 00000 

MICROGRAMS 

PER 

CUBIC  METER 
PER  DROP 

3.116 
2.9V  3 
2.820 
2 . 765 
2.610 
2.538 
2.465 
2.393 
2.370 
2.248 
2.175 
2.030 
7,0S0 
1 .865 
1.813 
1 ,  760 
1.595 
1  .523 
1.450 
1 .305 
1.160 
1.015 
.870 
6v3 
.  503 
.363 
.210 
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TABLE  C-17 


APPENDIX  C 


EVAPORATION  EXPERIMENT  NO.  PI  F 1  SERIES  ID  .'**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATO  DROPS  2  MHD1A.,  ICO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
WIND SPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  f . ,  RELATIVE  HUMIDITY  39* 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OE  DEPOSITED  DROPLETS 
(F’PH/AB  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

HICROGRAMS 

* 

# 

PPM 

M I CROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUB  I C 

MEIER 

GRAM/ 

PER 

CU3IC  METER 

MINUTES 

METER 

SQUARED 

METER  SQO 

DROP 

PER  DROP 

.0 

1.345 

8447.049 

24939.620 

297.498 

.00091 

5.738 

45.0 

1.259 

7905.571 

23340.920 

278.427 

. 00086 

5  ..371 

90.0 

1.190 

7472.389 

22061.970 

263.171 

.00081 

5.076 

135.0 

1.138 

7147.503 

21102.750 

251.729 

.00077 

4.856 

180.0 

1.087 

6822.617 

20143.540 

240.287 

.00074 

4.635 

225.0 

1.035 

6497.730 

19184.320 

228.844 

.P0070 

4.414 

270.0 

.966 

6064.548 

17905.350 

213.588 

.00066 

4.120 

315.0 

.914 

5739.662 

16946.150 

202.  146 

.00062 

.1.899 

360.0 

.828 

5198.184 

15347.460 

183.075 

. 05056 

3,531 

405 .0 

.759 

4765.002 

14068.500 

167.819 

.  OuO.v.? 

3.237 

450.0 

.6  Tj 

4223.524 

12469.610 

i 43. 749 

.00046 

2  \k;9 

495.0 

.604 

3790.343 

11190.850 

133.493 

.00041 

2.575 

540.0 

.517 

3248.865 

9592.161 

1 14.422 

.00035 

l  207 

585.0 

.431 

2707.387 

7993.468 

95.352 

.00029 

1.839 

630.0 

.362 

2274.206 

6714.513 

80.096 

.00025 

1.54! 

675.0 

.276 

1732.728 

5115.820 

65.025 

.00019 

i .  i  n 

720.0 

.224 

1407.842 

4156.604 

9.583 

.00015 

.956 

765.0 

.155 

974.659 

2077.648 

..327 

.00011 

.662 

810.0 

.121 

758.069 

52238.171 

26.699 

.00008 

.  5 1 5 

855.0 

.069 

433.182 

1278.955 

15.256 

.00005 

.294 

900.0 

.052 

324.887 

959.216 

11.442 

.00004 

.221 

945.0 

,035 

216.591 

639.477 

7.628 

. 00002 

.  <47 

990.0 

.035 

216.591 

639.477 

7.628 

.00002 

147 

1035.0 

.017 

108.296 

319.739 

3.314 

.03001 

.074 

10«0.0 

.017 

108.296 

319.  739 

5.814 

.00001 

.074 

1125.0 

.017 

108.296 

319.739 

3.814 

.0000! 

.  0  f4 

1170.0 

.017 

108.296 

319.739 

3.814 

.00001 

.06. 

1216.0 

.000 

.000 

.000 

.000 

.00000 

.  000 

*  MI  CROC,  AMS  PER  CUBIC  METER 
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TABLE  C-18 


EVAPORAT  i  3W  EXS'CRIMENl  SO.  BLF2  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETH'LMALONATE  DROPS  2  MM  DU.,  1000  CP  i.IGUIt'  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  CMS /SO  METER  ON  OAK/TOP  SURFACE 
WINCSPEED  2.9  MFH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  SW 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  Of  DEPOSITED  DROPLETS 
(PM/AS  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

Ml  CROCK AMS 

■t 

A 

PPM 

MICROGRAMS 

TIKE 

PER 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SOD 

0°O9 

PER  DROP 

.0 

1.491 

9558.929 

2/631.910 

316.451 

.00101 

6.358 

40.0 

1 . 40? 

883.5.146 

26079.560 

298.673 

,00096 

6.001 

80.0 

1.340 

8412.520 

24037.670 

284.450 

.00091 

5. 715 

120.0 

1.290 

3097.050 

23906 . 260 

273,78? 

.00088 

5.501 

100.0 

1.2-.0 

7731 .581 

22974.850 

263.117 

,00084 

5.286 

200.0 

1 . 139 

74.S6.111 

22043.440 

252.450 

.00081 

5.072 

240.0 

1,139 

7 150.  M3 

81112.020 

241.783 

.00077 

4.858 

280.0 

1.08? 

6835.172 

20180.610 

2.31. 11.5 

,•00074 

4.643 

320.0 

1.038 

o519.703 

19249.200 

220.449 

.00071 

4.429 

T>60.0 

.988 

f 204.233 

181 i 7.730 

209.782 

.00067 

4.215 

400,0 

.438 

5382.764 

1 7386.3? 0 

199.115 

.00064 

4.001 

440.0 

.371 

5.16fi.)38 

T 6 144. 490 

184.893 

.00059 

3.715 

460.0 

.821 

5152  668 

15213.080 

174  ,.226 

.00056 

3.500 

820.0 

.754 

4732.042 

13971.1,0 

,60.003 

.00051 

3.215 

860.  C 

.670 

4206.260 

12418.840 

142.225 

.00046 

2.858 

600.0 

.603 

5785.634 

1117.';,?5fi 

128.003 

.0C041 

2.572 

640.0 

.556 

3365.003 

9925.069 

113.  *80 

. 00036 

2.286 

-<00.0 

.469 

2944,382 

8693.187 

99.556 

.000)2 

000 

720,0 

..  402 

2323.756 

7451. 31.2 

85.335 

.0027 

1.715 

760.0 

.335 

.2103.130 

6209. 41S 

71  113 

.0002.3 

1.429 

800.0 

.285 

1787.661 

5270  006 

60.446 

.00019 

1 .214 

840.0 

.235 

1472.191 

4346.593 

49.779 

.00013 

1  .000 

880.0 

.201 

1261.876 

3725. 6*1 

42.663 

.00014 

.85  7 

920.0 

.151 

946.40/ 

2794.238 

32  001 

.00010 

.643 

960.  if 

.134 

841.252 

2483.767 

28.443 

.00009 

.672 

1000.0 

.ID'. 

639 . 93’> 

1862.826 

21 .334 

.0000? 

.429  ‘ 

1040.0 

.067 

420  ..626 

(£41.884 

14.223 

.0C005 

286 

1080.0 

.050 

315.470 

931.413 

1 0 . 6t»7 

.0000,5 

,.  914 

"120.0 

.034 

210.313 

t/10.942 

7.1  il 

. 00002 

.143 

1160,0 

.034 

2V".313 

620. V42 

7.111 

.00002 

.  143 

1200.0 

.0*7 

105.157 

31'u.4’1 

3.556 

.COOOI 

.071 

1240.0 

.017 

106.157 

310,471 

3.556 

.00001 

1280.0 

.000 

00r- 

.000 

.000 

, 00000 

.oco 

*  MICROGRAMS  PER  CUBIC  ML' TER 


TABLE  C' 19 


EVAr  PM  AXIOM  EXPERIMENT  NO  BI.F3  SERIES  IP  2**4  FACTORIAL  EXPERIMENT 
b I ETHYi.fUI.ONA VC  DROPS  2  MM  tHA.,  100  CP  iKYJID  VISCOSITY 
NOMINAL  CONTAMI NAT ION  DENSITY  30  UMS/5Q  METER  ON  CAN/YOP  SURFACE 
UINDSPft'li  11.0  mi,  AIR  TEMPERATURE  <jO  DEG  ,  RELATIVE  HWID1TY  37% 


VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PFM/A8  RASED  ON  MIRAFi  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICflOGRAMS 

K 

* 

PPM 

H i CROCRAKS 

TIHE 

PER 

PER 

PER 

PER 

r.U3(C 

METER 

GRAK/ 

PER 

cubic  .-;ern 

MINUTES 

METER 

SQUARED 

MEIER  SOD 

DROP 

PER  DROP 

.0 

.897 

5631,36* 

16626.410 

1 96. 332 

.00061 

3.82C 

15. C 

.845 

5306.479 

15667.200 

186.890 

„  0005  7 

3.605 

30.0 

.811 

5089.88}? 

15927.729 

1/9.261 

00055 

3.458 

-'•5.0 

.759 

4765.002 

14068  500 

1*7.819 

.00052 

3.237 

60.0 

.725 

4.-48.41 1 

13429.030 

160. T9t 

. 00049 

3.090 

75.0 

.707 

4440.116 

13109.290 

157,,3'Y 

,.00048 

3.016 

90.0 

.671 

4223.524 

12469.310 

148.749 

.00046 

2.869 

105.0 

.638 

4006.933 

11330.330 

’41.121 

.00043 

2.722 

120.0 

.604 

3790.343 

11190.363 

15 J .493 

.0004! 

2.375 

135.0 

.587 

3682.047 

10871 .120 

129.678 

.00040 

2.501 

150.0 

.552 

3465.456 

10231.640 

122.050 

.00058 

2,354 

165.0 

.535 

3357.160 

991 , . 899 

118.236 

.,00036 

2.281 

1G0.0 

.500 

3140.569 

9272.427 

1 10.608 

00034 

2.134 

195.0 

.466 

2923.979 

86:32.945 

102.980 

.00032 

1.986 

210.0 

.431 

2707.387 

.’>93.468 

95.352 

.00029 

1 .  B39 

225.0 

.397 

2490.797 

7353.991 

37.724 

.00027 

1.692 

240.0 

.345 

2165.910 

6394.774 

76.231 

.00023 

1.471 

255.0 

.310 

1949.319 

5755.297 

68.653 

.00021 

1.324 

270.0 

.276 

1732.778 

5  i  75.020 

61.025 

,00019 

1 . 1  ?> 

285 ,0 

.242 

1516.137 

4476.342 

53.397 

.0001.3 

1.030 

300.0 

.207 

1299.546 

.5836.865 

45.769 

.00014 

.833 

315.0 

.17? 

1082.955 

3197.387 

38,.  141 

.00012 

.  756 

330.0 

.  138 

866 .764 

2557.910 

30.515 

. CUC09 

.589 

345.0 

.104 

449. > n 

1918.432 

22.884 

.00007 

.441 

360.0 

.069 

453.182 

12/3.955 

13.256 

.00005 

.294 

375.0 

.052 

324.887 

939,216 

11.442 

.00004 

.221 

390.0 

.  035 

216.591 

039.477 

7.628 

.00002 

.147 

405.0 

.035 

216.591 

639.477 

7.628 

.00002 

,  147 

420.0 

.017 

108.296 

319.739 

3.814 

.00001 

,074 

435.0 

.017 

108.296 

319.739 

3.8:4 

00001 

074 

450.0 

.000 

.000 

,  000 

.000 

.00000 

.000 

t*  ROGEAMS  PER  CUBIC  METER 


APPENDIX  C 


TABLE  f.  -20 


EVAPOIU.IIOK  EXPERIMENT  HO.  BLf'4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETMYLMAKWfATE  DROPS  2  MM  D1A. ,  1000  CP  UOtJUO  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  SO  GMS/SO  METER  OM  OAK/TOO  SURFACE 
WIND SPEED  ri.O  MPH,  AIR  TEMPERATURE  AO  DEG  F.,  RELATIVE  HUMIDITY  20% 

VAPOR  CONTAMINATION  FROM  A  UNI  FORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM /HP  BASED  ON  ME  PAH  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICRO:  > 

* 

* 

PPM 

MICROGRAMS 

TIME 

»E« 

PER 

PER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SOUARED 

MEIER  SOD 

DROP 

PER  DROP 

.0 

.880 

5523.071 

16306.670 

179.579 

.00060 

3.752 

20.0 

.863 

5414.775 

15986.940 

176  ,.058 

.00059 

3.679 

40.0 

.828 

5198.184 

15347.460 

169.016 

.00056 

3.5.51 

60 . 0 

.794 

4931.693 

14707.980 

161.973 

.00054 

3.384 

80. 0 

.776 

4873.297 

14388.240 

158.452 

.00053 

3.311 

100.0 

.742 

4656.707 

13748.760 

151.410 

.00050 

3.1(4 

120.0 

.690 

4531  .,820 

12789.350 

140.846 

.00047 

2.943 

140.0 

655 

4115.229 

12150.070 

133.804 

.00045 

2.796 

160.0 

.621 

3898.638 

11510.590 

126.762 

.00042 

2.649 

180.0 

.587 

3682,047 

10871.120 

1 ’9.719 

-0004J 

2.501 

200.0 

.  535 

5357.160 

9911 .899 

109.156 

.00036 

2.281 

220.0 

.500 

3140  569 

9272.422 

102.114 

.00034 

2.134 

240.0 

..<49 

2815.603 

8313.207 

91.550 

.00030 

1.913 

260,0 

.414 

2559.092 

7673.729 

84.508 

.00028 

1.766 

280.0 

.362 

2274 , 206 

6716.513 

73 .944 

,00025 

1.545 

300.0 

.310 

1949.3 ;9 

5755.297 

63.381 

.00021 

1.324 

320.0 

.259 

1624.452 

4796.081 

52.817 

.00018 

1.104 

340.0 

.207 

1299.546 

3036.865 

42.254 

,00014 

.383 

360.0 

.155 

974,65 9 

2877.648 

31.690 

.00011 

.662 

380.0 

.  104 

649.773 

1918.43? 

21.127 

.00007 

.441 

400.0 

.069 

433,182 

1278.955 

14.085 

,00005 

.294 

4<0.0 

.052 

324.887 

959..  216 

10.563 

.00004 

.221 

<40.0 

.035 

216.591 

639,477 

7.042 

.00002 

147 

460.0 

.  035 

216.591 

639.477 

7.042 

.00002 

.147 

480.0 

.817 

108.296 

319.739 

3.521 

,00001 

.074 

50'.)  .0 

,.017' 

103.296 

3 19. 739 

3.521 

.000C1 

.074 

520.0 

.017 

108.296 

319.739 

3.521 

.00001 

.074 

540.0 

,01 7 

’08.296 

319.739 

3.521 

.00001 

.074 

560.0 

.000 

.000 

.000 

.000 

.00000 

.000 

*  MICROGRAMS  PER  CUBIC  MEIER 


1S3 


appendix  c 


ABLE  C -21 


APPENDIX  C 


EVAPORATION  EXPERIMENT  NO.  31.F5  SERIES  I!)  ?**  4  FACTOR  I  Al.  EXPERIMENT 
DIETHYLHALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SG  METER  ON  CWK/BOTTOM  SURFACE 
WINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  Z7X 


VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM/ AB  BASED  ON  MIRAM  CALIBRATION  DAI  A) 


ELAPSED 

PPM 

MI  CROC, RAMS 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PCS 

PER 

PER 

CUB  I C 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

ME1ET  S90 

DROP 

PER  DROP 

.0 

1.363 

8555.345 

25259.360 

314.368 

.00093 

5.812 

30.0 

1.242 

7797.276 

23021.190 

286.531 

.00084 

5.297 

50.0 

1.156 

7255.799 

21422.490 

266.633 

.00079 

4.929 

90.0 

1.121 

7039.207 

207 83.020 

256.674 

.00075 

4.782 

120.0 

1 .037 

6822.617 

20143.540 

250.715 

.00074 

4.635 

150.0 

1.052 

6606.026 

19504.060 

242.755 

.00071 

4.488 

180.0 

1 .035 

6497.730 

19184.320 

238.7  6 

.00070 

4.414 

210.0 

1.000 

6281.139 

18544.840 

230.81/ 

.00068 

4.26/ 

240.0 

.966 

6064.548 

17905.370 

222.857 

.00066 

4.120 

270.0 

.932 

5847.957 

17265.890 

214.898 

.00063 

3.973 

300.0 

.897 

5631.366 

16626.410 

206.939 

.00061 

3.826 

330.0 

.863 

5414.775 

15966.940 

198.980 

.00059 

3.679 

360.0 

.811 

5089.888 

15027.720 

187.041 

.00055 

3.458 

390.0 

.759 

4765.002 

14068.500 

175.102 

.00052 

3.237 

420.0 

.707 

4440.116 

13109.290 

163.163 

.00048 

3,016 

450.0 

.655 

4115.229 

12150.070 

151.225 

.00045 

2.796 

480.0 

.604 

3790.343 

11190.850 

139.286 

.00041 

2.575 

510.0 

.552 

3465.456 

10231.640 

127.347 

.00038 

2.354 

540.0 

.517 

3248.865 

9592.161 

119.388 

.00035 

2.207 

570.0 

.466 

2923.979 

8632.945 

107.449 

.00032 

1.986 

600.0 

.414 

2599.092 

7673.729 

95.510 

.00028 

1.766 

630.0 

.362 

2274.206 

6714.513 

83.572 

.00025 

1.545 

660.0 

.310 

1949.319 

5755.297 

71.633 

.00021 

1.324 

690.0 

.259 

1624.432 

4796.081 

59.694 

.00018 

1.104 

720.0 

.207 

1299.546 

3836.865 

47.755 

.00014 

.883 

750.0 

.172 

1082.955 

3197.387 

39.796 

.00012 

.736 

780.0 

.155 

974.659 

2877. 64S 

35.816 

.00011 

.662 

810.0 

.138 

866.364 

2557.910 

31.837 

.00009 

.589 

840.0 

.121 

758.069 

2238.171 

27.857 

.00008 

.515 

870.0 

.104 

649.773 

1918.432 

23.878 

.00007 

.441 

900.0 

.086 

541.477 

1598.693 

19.898 

.00006 

.3,8 

930.0 

.052 

324.887 

959.216 

11.939 

.00004 

.221 

960.0 

.052 

324.887 

959.216 

11.939 

.00004 

.221 

990.0 

.052 

324.887 

959.216 

11.939 

.00004 

.221 

1021  0 

.035 

216.591 

639.477 

7.959 

.00002 

.147 

1050.0 

.035 

216.591 

63". 477 

7.959 

.00002 

.  14  T 

1080.0 

.017 

108.296 

319.739 

3.980 

.00001 

1)74 

1110.0 

,017 

108.296 

319.739 

3 . 980 

00001 

.074 

1140.0 

.000 

.000 

.000 

.000 

. 00000 

.  000 

*  MICROGRAMS  PER  CUBIC  METER 
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TABLE  C-22 


EVAPORATION  EXPERIMENT  NO.  BLf 6  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  KM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GHS/SQ  MEIER  ON  OAK/BOTTOM  SURFACE 
UINDSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  37X 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
(PPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

LER 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  METER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  DROP 

.0 

1.414 

8880.231 

26218.580 

306.382 

.00096 

6.033 

40.0 

1.363 

8555.345 

25259.360 

295.173 

00093 

5.812 

80.0 

1.328 

8338.754 

24619.880 

287.700 

.00090 

5,665 

120.0 

1.259 

7905.571 

23340.920 

272.755 

.00086 

5.371 

160.0 

1.225 

7688.981 

22701.450 

265.282 

.00083 

5.223 

200.0 

1.173 

7364.095 

21742.230 

254.073 

.00080 

5  003 

240.0 

1.121 

7039.207 

20783.020 

242.864 

.00076 

rsi 

co 

280.0 

1.069 

6714.321 

19823.800 

231 .655 

.00073 

4.561 

320.0 

1 .018 

6389.435 

18864.580 

220.446 

.00069 

4.341 

3X0.0 

.966 

6064.548 

17905.370 

209.237 

,00066 

4.120 

400.0 

.914 

5739.662 

16946.150 

198.028 

.00062 

3.899 

440.0 

.845 

5306.479 

15667.200 

183.082 

.00057 

3.605 

480.0 

.759 

4765.002 

14068.500 

164.400 

.00052 

3.237 

520.0 

.673 

4223,524 

12469.810 

145.718 

.00046 

2.869 

560.0 

.604 

3790.343 

11190.850 

130.773 

.00041 

2.575 

600.0 

.517 

3248.865 

9592.161 

112.091 

.00035 

2.207 

640.0 

.431 

2707.387 

7993.468 

93.409 

.00029 

1.839 

680.0 

.345 

2165.910 

6394.774 

74.727 

.00023 

1.471 

720.0 

.293 

1841.024 

5435.559 

63.518 

.00020 

1.251 

760.0 

.242 

1516.137 

4476.342 

52.309 

.00016 

1.030 

800.0 

.207 

1299.546 

3836.865 

44.836 

.00014 

.883 

840.0 

.172 

1082.955 

3197.387 

37.364 

.00012 

.736 

880.0 

.138 

866.364 

2557.910 

29.891 

.00009 

.589 

920.0 

.121 

758.069 

2238.171 

26.155 

.00008 

.515 

960.0 

.104 

649.773 

1918.432 

22.418 

.00007 

.441 

1000..0 

.086 

541.477 

1598.693 

18.682 

.00006 

.368 

1040.0 

.069 

433.182 

1278.955 

14.945 

.00005 

.294 

1080.  ) 

.052 

324.887 

959.216 

11.209 

.00004 

.221 

1120.0 

.035 

216.591 

639,477 

7.473 

.00002 

.147 

1160.0 

.055 

216.591 

639.477 

7.473 

.00002 

.147 

1200.0 

.017 

108.296 

319.739 

3.736 

.00001 

.074 

1240.0 

.000 

.000 

.000 

.000 

.00000 

.000 

*  MICROGRAHS  PER  !rUC  METER 


TABLE  C-23 


EVAPORATION  EXPERIMENT  NO.  BEF7  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMAEONATi  PROPS  2  MM  D1A. ,  TOO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  38% 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOSITED  DROPLETS 
CPPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICROGRAMS 

* 

* 

PPM 

MICROGRAMS 

TIME 

PER 

PER 

PER 

PER 

CUB  1 C 

METER 

GRAM/' 

PER 

CUBIC  MEIER 

MINUTES 

METER 

SQUARED 

METER  SOD 

D1  )P 

PER  DROP 

.0 

.759 

4765.002 

14068.500 

183.046 

.00052 

3.237 

15.0 

.742 

4656.707 

13748.760 

178.886 

.00050 

3.164 

30.0 

.707 

4440.116 

13109.290 

170.566 

.00048 

3.016 

45.0 

.690 

4331.820 

12789.550 

166. 4J6 

.00047 

2.945 

60.0 

.673 

4223.524 

12469.810 

162.245 

.00046 

2.369 

75.0 

.638 

4006.933 

11830.330 

153.925 

.00043 

2.727 

90.0 

.604 

3790.343 

11190.850 

145.605 

.00041 

2.575 

105.0 

.587 

3682.047 

108/1.120 

141.445 

.00040 

2.501 

120.0 

.552 

3465.456 

10231 .640 

133.124 

.00033 

2.354 

135.0 

.535 

3357.160 

9911.399 

128.964 

.00036 

2.281 

150.0 

.517 

3248.865 

9592.161 

124.804 

.00035 

2.207 

165.0 

.483 

3032.274 

8952.685 

116.484 

.00033 

2.060 

180.0 

.466 

2923.979 

86  3  2.945 

112.324 

.1)0032 

1.986 

195.0 

.431 

2707.387 

7993.468 

104.003 

.00029 

1.839 

210.0 

.397 

2490.797 

7353.991 

95.683 

.00027 

1.692 

225.0 

.362 

2274,206 

6714.513 

87.363 

.00025 

1.545 

240.0 

.328 

2057.615 

6075.036 

79.045 

.00022 

1.393 

255.0 

.276 

1732.728 

5115.820 

66.562 

.00019 

1.177 

270.0 

.242 

1516.137 

4476.342 

58.242 

.00016 

1.030 

285.0 

.224 

1407.842 

4156.604 

54.082 

.00015 

.956 

300.0 

190 

1191.250 

3517.126 

45 . 762 

.00013 

.809 

315.0 

.155 

974.659 

2877.643 

37.441 

.00011 

.662 

330.0 

.138 

865.364 

2557.910 

33.281 

.00009 

.589 

345.0 

.  Id 

758,  U69 

2238.171 

79.121 

,000u8 

.515 

360.0 

.104 

649.773 

1918.432 

24.961 

. 00007 

.441 

375.0 

.086 

541.477 

1598.693 

20.801 

.00006 

.363 

3V0.0 

.069 

433.182 

1278.955 

16.641 

.00005 

.294 

405.0 

.052 

324.887 

959.216 

12.480 

.00004 

.221 

420.0 

.052 

324.887 

95°. 216 

12.480 

.00004 

.221 

435.0 

.035 

216.591 

639.477 

8.320 

.  0000? 

.147 

450.0 

.035 

216.591 

639.477 

8.32« 

.  00002 

.  147 

465.0 

.017 

108.296 

319.739 

4.160 

-00001 

.074 

480.0 

.017 

108.296 

319.739 

4.  160 

.00001 

.074 

495.0 

.017 

108.296 

319.739 

4.160 

.00001 

.074 

510.0 

.000 

.000 

.  000 

.  000 

. 00000 

.  000 

*  MICROGRAMS  PER  CUBIC  METER 
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TABLE  C-24 

EVAPORATION  EXPER IMJ.MT  NO,  ULF«  SERIES  10  7**4  FACTORIAL  EXPERIHENi 
DIETHYI.MALONAIfc  DROPS  2  HM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  Oil  OAK/BOTTCIM  SURFACE 
UINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  50% 

VAPOR  CONTAMINATION  FROM  A  UNIFORM  ARRAY  OF  DEPOS'TED  OROPl.ETS 
(PPM/AB  BASED  ON  MIRAN  CALIBRATION  DATA) 


ELAPSED 

PPM 

MICROGRAMS 

* 

it 

”PM 

MICROGRAMS 

TIME 

PER 

PER 

pf;r 

PER 

CUBIC 

METER 

GRAM/ 

PER 

CUBIC  MEIER 

MINUTES 

METER 

SQUARED 

METER  SQD 

DROP 

PER  ORUP 

.0 

.850 

5336.300 

15755.240 

176.903 

.00053 

3.625 

15.0 

.816 

5122.848 

15125.030 

169.827 

.00055 

3.480 

30.0 

.782 

4909.396 

14494.820 

162.751 

.00053 

3.335 

45.0 

.748 

4695.944 

13864.610 

153.675 

.00051 

3.190 

60.0 

.714 

4482.492 

13234.400 

148.598 

.00049 

3.045 

75.0 

.697 

4375.766 

12919.300 

145.060 

.00047 

2.973 

90.0 

.680 

4269.040 

12604.190 

141.522 

.00046 

2.900 

105.0 

.646 

4055.588 

11973.980 

134.446 

.00064 

2.755 

120.0 

.629 

3943.862 

1 1658.880 

130.908 

.00043 

2 . 685 

135.0 

.612 

3842.136 

11343.770 

127,370 

.00042 

2.610 

150.0 

.595 

3735.410 

11027.670 

123.832 

.00040 

2.538 

165.0 

.578 

3628.684 

10713.560 

120.294 

.00039 

2.465 

180.0 

.561 

3521.958 

10398.460 

116.756 

.00038 

2.393 

195.0 

.544 

3415.232 

10083.350 

113.218 

.00037 

2  320 

o 

o 

rv 

.510 

3201.780 

9453.145 

106.142 

.00035 

2.  -'5 

275.0 

.493 

5095.054 

9138.039 

102.604 

.00033 

2.103 

240.0 

.459 

2881.602 

8507.830 

95.528 

.00031 

1.958 

c.55 . 0 

.442 

2774.876 

8192.726 

91.989 

.00030 

1 .885 

270. 0 

.425 

2668.150 

7677.621 

88.451 

.OOJ29 

1.813 

285.0 

.357 

2241.246 

6617.201 

74.299 

.00024 

1.523 

100.0 

.323 

2027.794 

59,56.991 

67.223 

.00022 

1 .378 

315.0 

.289 

1814.342 

5356.782 

60.147 

.00020 

1.233 

330.0 

.255 

1600.390 

4726.572 

53.1-71 

.00017 

1.088 

345 , 0 

.22'! 

1387.438 

4096.363 

45.995 

.00015 

.943 

360.0 

.187 

1173.986 

3466.153 

38.919 

.00013 

„  798 

375.0 

.153 

960.534 

2835.943 

31.843 

.00010 

.653 

390.0 

.119 

747.082 

2205.734 

24  .  766 

.00008 

.508 

405 . 0 

.085 

533.630 

1575.524 

17.690 

.00006 

.363 

420. 0 

.068 

426.904 

1260.419 

14  152 

. 00005 

,290 

435.0 

,034 

213.452 

630.210 

7.0/6 

.00002 

.145 

450.0 

.017 

106.726 

315.105 

3 . 538 

.00001 

.073 

465.0 

.017 

TOA  726 

515.105 

3.538 

. 00001 

.073 

480.0 

.000 

,  000 

.000 

.000 

.00000 

.000 

*  MICRO", RAMS  PER  CUBIC  METER 
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APPENDIX  D 


EVAPORATION  HISTORY  OF  TEST  DROPLET,  MEASURED  AND  THEORETICAL 


TABLE  D-l 


EVAPORATION  EXPERIMENT  NO.  GLF1  SERIES  ID  2»*4  FACTORIAL  EXPERIMENT 
DIETHYLMAtOHATE  CHOPS  2  WM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/TOP  SURFACE 
WINOSPEEO  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  45% 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEOREl I  CAL 

EXPERIMENTAL.  EVAPORAI  ION  DATA 

THEORETICAL  HAl F  LIFE 

MODEL  DATA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MIL! I  GRAMS 

FRACTIONAL 

FRACTIONAL 

HALF- LI  FES 

.0 

6.20707 

1.000000 

.000000 

.00000 

6.20707 

1.000000 

.0000 

.00000 

30.0 

5.66969 

.913426 

.537370 

.08657 

5.70427 

.918997 

.0345 

,12187 

60.0 

5.19179 

.836432 

1.015277 

.16357 

5.24221 

.844555 

.0690 

.24374 

90.0 

4.76674 

.767933 

1.440328 

.23205 

4..81757 

.776143 

.1034 

.36561 

120.0 

.  37913 

.705507 

1.827939 

,29449 

4.42733 

.713273 

.1379 

.48747 

150.0 

4 . 02455 

.648382 

2.182515 

.35162 

4.06870 

.655495 

.1724 

.60934 

180.0 

3.70521 

.596934 

2.50,854 

.40307 

3,73912 

.602398 

.2069 

.73121 

210.0 

3.41671 

.550454 

2.790360 

.44955 

3.43624 

.553601 

.2414 

.85308 

240.0 

3.15243 

.507877 

3.054640 

.49212 

3.15789 

.508758 

.2759 

.97495 

270.0 

2.51457 

.469557 

3.292493 

.53044 

2.90209 

.467547 

.3103 

1.09682 

300.0 

2.70095 

.435141 

3.506119 

.56486 

2.66701 

.429674 

.3448 

1.21869 

330.0 

2.53934 

.404272 

3  ..697723 

.59573 

2.45098 

.394869 

.3793 

1.34055 

360.0 

2.33976 

.376951 

3.867303 

.62305 

2.25244 

.362883 

..4138 

1.46242 

390.0 

2.19000 

.352824 

4.017062 

.64718 

2.06998 

.333488 

.4483 

1.58429 

420.0 

2.05786 

.331536 

4.149202 

.66846 

1.90231 

.306475 

.4828 

1.70616 

450.0 

1  .94554 

.313440 

4.261521 

,68656 

1.74821 

.281649 

.5172 

1 .82803 

480.0 

1.85305 

.298538 

4.354019 

.70146 

1.60660 

. 258835 

.5517 

1 .94990 

510.0 

1.77817 

.286475 

4.428898 

.71353 

1.47646 

,237868 

.5862 

2.07177 

540.0 

1.71870 

.276895 

4.488362 

.72311 

1  35686 

.218600 

.6207 

2.19364 

5  0.0 

1.67025 

.269089 

4.536813 

.73091 

1.24695 

.200893 

.6552 

2.31550 

600.0 

1.63061 

.262702 

4.576455 

.73730 

1.14595 

.184620 

.6897 

2.43737 

630.0 

1  59978 

.257735 

4.607283 

.74227 

1  ..05312 

.  169665 

.7241 

2.55924 

660.0 

1  57555 

.253832 

4.831514 

.74617 

.96781 

.155921 

7586 

2.68111 

690.0 

1.55573 

.250639 

4.651335 

.74936 

.68942 

.143291 

.79.31 

2.80298 

720.0 

1.54031 

.248155 

4.666751 

.'.'5185 

.81737 

.131684 

.8276 

2.92485 

750.0 

1.52930 

.246381 

4.677/63 

.75362 

.75116 

121017 

.8621 

3 . 04672 

780.0 

1.52049 

. 244962 

4.686572 

. 75504 

,69032 

.111214 

,8966 

3.16858 

810. U 

1.51389 

.243897 

4.693179 

.75610 

.63440 

.  102206 

.9310 

3.29045 

840.0 

1 , 50948 

.243188 

4.697584 

.75681 

.58301 

.093927 

.9655 

3.41232 

870.0 

1.50728 

.242833 

4.699786 

.75/17 

.53578 

.086318 

1 .0000 

3.53419 
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TABLE  0-2 


EVAPORATION  EXPERIMENT  NO.  GI.F2  SERIES  ID  2*"4  FACTORIAL  EXPERIMENT 
DIET HYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
>A;J1INAL  CONTAMINATION  OENSITT  30  GMS/SO  METER  ON  HICKORY/1  OP  SURFACE 
WINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEC  T . ,  RELATIVE  HUMIDITY  39% 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETH 

CAL  HALF  LIFE 

MODEL  DATA 

TIME 

RESIDUA! 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACT'ONAL 

HALF-LI  FES 

.0 

6.46739 

1.000000 

. 000000 

,00003 

6.46739 

1 .000000 

.0000 

,00000 

30.0 

5.98728 

.925765 

.480109 

.07424 

5.97791 

.924316 

.0294 

, 11354 

60.0 

5.54241 

.856978 

.924981 

.14302 

5.52548 

.054360 

.0533 

.22708 

90.0 

5.13057 

.793299 

1.33681? 

.20670 

5.10729 

.789699 

.0882 

.34065 

120.0 

4.74737 

.734047 

1 .720025 

.26595 

4.72075 

. 729932 

.1176 

.45417 

150.0 

4.38839 

.678540 

2.079005 

.32146 

4.36347 

.674688 

.1471 

.56771 

180.0 

4.05363 

.626780 

2.413761 

.377,22 

4.03322 

623625 

.1765 

.68123 

210.0 

3.74110 

.578765 

2.724290 

.42123 

5.72797 

,.576426 

.2059 

.7/479 

240.0 

3.45239 

.533815 

3.014998 

.46618 

3.44583 

.532800 

.2353 

.>0833 

270.0 

3..  18151 

.401930 

3.285886 

.50807 

3.18503 

.492476 

.26-7 

1 .02188 

300.0 

2.93264 

.453450 

3  534750 

.54655 

2.94398 

.455203 

.2941 

1.13542 

330,0 

2 . 70360 

.418035 

3.763793 

. 58196 

2.72117 

.420752 

.3235 

1.24896 

360.0 

2.49217 

.335345 

3.975217 

.61466 

2.51522 

.368908 

.3529 

1.36250 

390.0 

2.29837 

.355378 

4.169023 

.64, ,62 

2.32486 

.359474 

.3824 

1.47604 

420.0 

2.12218 

.328136 

4.345210 

.67186 

2.14890 

.332267 

.4118 

1.58958 

450.0 

.96361 

.303613 

4.503778 

.69638 

1.98627 

.307120 

.4412 

1  70313 

480.0 

1 .82266 

.281826 

6.644727 

.71818 

1.83594 

.283876 

.4706 

1 .81667 

510.0 

1.69933 

.262754 

4 . 768058 

.73725 

i  69699 

.262391 

.5000 

1.93021 

540.0 

1.59362 

.  246409 

4.873771 

. 75359 

1.56855 

.242532 

.5794 

2.04375 

570.0 

1 .50332 

.232447 

4.96406 7 

.76755 

1 . 44984 

.224177 

.5588 

2.15729 

600.0 

1 .42624 

.220528 

5.041148 

. 77947 

1.34011 

.207210 

.5882 

2.27083 

630.0 

1 .36237 

.210653 

5.1050,7 

.,  78935 

1 .23560 

.191523 

.61 76 

2.38438 

660.0 

1 .30952 

.202480 

5.157373 

. 79752 

1.14494 

.1770.32 

.6471 

2.49792 

690 0 

1.26327 

.  195,329 

5.204121 

.80467 

1 . 05828 

.1636.34 

.6765 

2.61146 

720.0 

1.22363 

.189200 

5 .243763 

.81080 

.97819 

.151249 

.  7059 

2  7?‘i00 

750.0 

1.19059 

.184092 

5.276799 

.81591 

.90415 

.139802 

.7353 

2.8.5854 

780.0 

1.15976 

.179324 

5.307631 

.82068 

.83572 

.129271 

.  764/ 

7.95208 

RIO.  0 

1.13113 

. 174897 

5.536262 

.82510 

.77247 

. 1 1 944 1 

.  794 1 

4.06675 

1540.0 

1.1 0690 

.171152 

5.360487 

.  82885 

. 7140! 

.11040? 

.  8235 

3.1, VI  7 

a  7o.o 

1.08708 

.168087 

> . 330308 

.83191 

.65 ?v7 

. 10^046 

.8529 

3. 297 71 

900 . 0 

1.07167 

.165703 

5.395724 

.83430 

.61002 

. 094323 

.  8824 

3.40625 

>30.0 

1 .06066 

.164000 

5 ,406736 

.83600 

.  56585 

.087134 

.9110 

3  519/9 

960,0 

1.05405 

.  ,62979 

5.41334? 

.85702 

.52118 

.080586 

.9412 

>  63333 

990 . 0 

1.04964 

. 162298 

5.417747 

.83/70 

.481/3 

.0/44  8/ 

4  706 

5 . 74688 

1020.0 

1 .04744 

.161957 

5.419950 

. 83804 

.44527 

.  06.8849 

1 . 0000 

r, .  i  J604  61 
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TABLE  D~3 


EVAPORATION  EXPERIMENT  NO,  GLF3  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DiETHYLMALONATE  DROPS  2  MH  DfA.,  TOO  CP  LIOUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  3C  CMS/SQ  METER  ON  HICKORY/TOP  SURFACE 
WINDSPEED  11.0  MF'E,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  40% 


EVAPORATION  HISTORY  OF 

TEST  DROPLET 

MEASURED  AND  I;1 

EORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL 

HALF  LIFE 

MODEL  DATA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  HASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS  F 

RAt  TIONAL 

FRACTIONAL 

HALF  -  l_  I  FES 

.0 

5.54674 

1.000000 

.000000 

.00000 

5.54674  1 

.OUOOOO 

.0000 

. 00000 

1S.0 

4.89668 

. 882804 

,650056 

.11720 

4.89933 

.803231 

.0417 

. 1 7906 

30.0 

4.32738 

,780166 

1.219360 

.21983 

4.32749 

.7,50185 

.0833 

.3581 1 

45.0 

3.82268 

.689175 

1.724062 

.31082 

3.82239 

.639123 

.1250 

.53717 

60.0 

3.37450 

.608376 

2.172238 

.39162 

3.37624 

.608689 

.1667 

.71622 

75.0 

2.9/881 

,537039 

2.567924 

.46296 

2.98217 

.53/644 

.  2083 

.89528 

90.0 

2,62754 

.473709 

2,919197 

.52629 

2.63409 

.474891 

.2500 

1.07431 

105.0 

2.31 665 

.417659 

3.230093 

.58234 

2.32664 

.419462 

.2917 

1.25339 

120.0 

2.04613 

.368888 

3.500614 

.53111 

2.05508 

.370503 

.3333 

1.43244 

135.0 

1.81598 

.327396 

3.730758 

.67260 

1.81521 

.327258 

.3750 

1.61150 

150.0 

1.62621 

.293184 

3.920526 

. 70682 

1.60334 

.289061 

.4167 

1 . 79056 

165.0 

1.46875 

.244794 

4 . 077993 

.73521 

1.41620 

.255322 

.4583 

1.96961 

180,0 

1 .33550 

.240773 

4.211235 

.75923 

1.25091 

.225521 

.5000 

2.14867 

195.0 

1.22649 

.221119 

4.320250 

.77888 

1.10490 

.199198 

.5417 

2.32772 

210.0 

1.14170 

.205832 

4.405040 

.79417 

.97594 

.1/5948 

.5833 

2.50678 

225.0 

1.07710 

.194186 

4.469642 

.80581 

.86203 

.  155412 

.6250 

2.68583 

240.0 

1 . 02865 

.185450 

4.513094 

.81455 

.76141 

.  137272 

.6667 

2.86489 

255.0 

.99231 

.178899 

4.554432 

.82110 

.67254 

.121250 

.7083 

3 . 04394 

270.0 

.96001 

.  1 73  0  76 

4.586733 

.82692 

.59404 

.107093 

.7500 

3.22300 

285.0 

.93174 

.167980 

4.614996 

.83202 

.52671 

.094597 

.7917 

3.40206 

30C.C 

.90752 

.163613 

4.639223 

.85639 

.46346 

.083556 

.8353 

3.58111 

315.0 

.88733 

.159973 

4.659410 

.84003 

.40957 

.073804 

.8750 

3. 7601 7 

330  0 

.87522 

.154789 

4.671524 

.84221 

.36159 

.065189 

9167 

3.93922 

5.'  0 

.86714 

.156333 

4.679599 

.84367 

.31938 

.057580 

.9583 

4.11828 

.0 

.86310 

.155605 

4.683637 

. 34439 

.28211 

.050860 

1.0000 

4.29  733 
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TABLE  fc-4 


EVAPORATION  EXPERIMENT  NO.  Cl  F4  SERIES  10  Z  '*<.  FACTOR  I  Al  EXPERIMENT 
0 I ETHYLNALONAVE  DROPS  2  MM  D 1 A  . ,  1000  CP  i.IQOIO  VlSCOFiV, 

MOM  INAL  CONTAMMATIOM  JENS? VY  30  GNS/SQ  MEIER  ON  HIE  AWT /TCP  YUR  f  Mt.f. 
UINDSPEcU  11.0  MPH,  AIR  TEMPER  ATI.  IRE  60  DEC  f.,  UK  LAT.VE  HUMIDITY  38X 

EVAPORATION  HISTORY  OF  ,'EST  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVAPORATION'  DATA 


TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

i'.lNIJTES 

MIL'  I GITA, AS 

FRACTIONAL 

HUU  ARAMS 

FRACTIOUA, 

.0 

6.46739 

1.000000 

. OOOOuO 

.00000 

10.0 

6.07709 

.939651 

.390503 

.06035 

20.0 

5. 6921 7 

.(380(34 

. 775222 

.11987 

30.0 

5.31602 

.622282 

,  .149375 

.1*772 

40.0 

4.96271 

..  767343 

1.50 '685 

.23264 

50.0 

4.62693 

.715  734 

1 . 838462 

.28427 

60.0 

4.31130 

666622 

2.15608? 

.377  33 

70.0 

4.0071.1 

.619591 

2.460255 

.38041 

SO.O 

3.7191 

.575  0  5  7 

2.748271 

.42494 

90.0 

3.44725 

.535021 

3.020138 

.46628 

100.0 

3 . 18885 

. 493065 

3.278545 

.50693 

110.0 

2.94390 

<1/5191 

3.523494 

.5447 ( 

120.0 

2.71510 

.419814 

3.752292 

.53019 

130.0 

2.4997o 

.386517 

3  .967632 

.61348 

140. 6 

2.29519 

,3"48&1 

4.172204 

.64511 

150.0 

2.10407 

.:>2533<i 

4.363318 

.67466 

160.0 

1.92642 

.297666 

4.540974 

.7021.7 

ro.o 

1  . 75953 

.272062 

4.707862 

.7215, 

130  0 

1.60741 

.24V 922 

4.863987 

.  75308 

ivr.o 

1  .45605 

.27544  7 

5 . 009337 

. *7455 

200.0 

1  .32347 

.  204637 

5.143925 

.79536 

2 10.0 

1 . 1 '9965 

.185497 

3 .86 7 74 5 

.31<51 

220  0 

1 .06659 

. 168011 

5.31,0798 

R3 1 99 

230.0 

.96451 

.157  195 

3 .483084 

.84780 

240.0 

69279 

.  12.30'.  > 

5.574607 

.86196 

24(1.0 

.81204 

. 125553 

5.655 555 

.87444 

260 . 0 

73936 

.  1 14  321 

5.728033 

. 03568 

<!  /  f  •  L> 

.67476 

.  104.532 

5 . 797634 

.  89567 

zee .  o 

.62092 

. 096008 

*  469 

.=  199 

290.0 

.575  1  6 

.  068937 

5.892230 

.9  ,07 

'or  o 

.53479 

. 082690 

5.932605 

.91731 

310.  C 

.  <■:  vv  /'■> 

.077279 

5  96,  "1. 98 

.9:272 

320.0 

,4701ft 

.072701 

5.997207 

.92730 

330  0 

.44596 

068955 

6.021433 

.95105 

3. .0.0 

4  7981 

066458 

6.037583 

550.0 

.4,904 

.  064  “V.S 

6.048350 

.93521 

360.0 

. A  1 09 r 

.O.;  3544 

6. 0>6A?6 

.  93646 

3  70  . ! 

.  AOBc*  7 

. 063 i ?8 

£,059113 

95687 

THEWET! 

C-,l.  HALT  LIFE 

MODE',  DATA 

MASS 

MACS 

TIME 

line 

MI  LL I (TRAMS 

FRACTIONAL 

FRACTIONAL 

HALF  -1. 1  FES 

6.4671}? 

1X00020 

.0000 

.00000 

6.02691 

.  9.71891 

.0270 

10177 

5 . 6 1  (S  2 

868422 

.0541 

.20353 

5 . 23589 

.  8L( 75 

.0811 

.30530 

4.8  7742 

i 44  i56 

.1081 

.40707 

4.54523 

.702792 

.1351 

.50883 

4.23566 

•554925 

.1622 

.61060 

3.94717 

.610319 

.1892 

.71236 

3.67634 

.568751 

.2162 

.81413 

3.42761 

.530014 

.2432 

.91590 

3.19435 

.493917 

.2703 

'  .01766 

2.97478 

.460276 

.  2973 

1.11943 

2.77/34 

.428927 

.3243 

1.22120 

2.585(0 

. 399714 

.3514 

1.32296 

7.40904 

.  '72490 

.3784 

1.42473 

2.24496 

.347120 

■  405< 

1.52649 

2.0,206 

.3234/8 

.4324 

1.62826 

1 .9-967 

.301446 

.  '-595 

1 . 730C3 

1 .31679 

.284915 

.4865 

1.83179 

1.69705 

.261/33 

.5135 

1.93356 

1.577/4 

.243953 

.5405 

2.03533 

1.47C28 

.2273  58 

.5676 

2.13709 

, .5/C14 

.211854 

.5946 

2.23886 

1.27(582 

.197425 

.62  H 

2.34C62 

1  18986 

.183979 

.6486 

2.44239 

1.10832 

.171448 

.675  7 

2.54416 

1  05330 

.159771 

.  7027 

2-64592 

.  96-W2 

.148089 

.  7297 

2. 74  769 

.89734 

.138749 

.7568 

2.84946 

84/?? 

.129299 

.7838 

2.95122 

.  7  ,'V?7 

.120492 

.8108 

3.05299 

.  72620 

. :12236 

.  8378 

3.15475 

.67674 

.104658 

.8649 

3.75652 

63064 

.097511 

.8919 

3.35829 

.50769 

.090870 

.9189 

3 . 46005 

. 54 766 

. 08468 1 

.9459 

3.56182 

r»  Hi 36 

. 07891 ; 

9?30 

1.66359 

.  4  7560 

.073559  1 

,  0000 

3. 74535 

TA3U'  0-5 


EV/.PORATION  EXPERIMENT  NO.  GL75  StRiF.5  ,0  i’**/.  FACTORIAL  EXPERIMENT 
DIE  THYI.MALONATE  DROPS  2  MM  0 1 A .  ,  100  CP  LIQUID  VISCOSITY 
NO" INAL.  CONTAMINATION  DENSITY  30  OMS/SCl  METER  ON  '1ICXORY/BOTT OM  SURFACE 
Ul NOSPEED  3.0  MPh,  AiR  TEMPERATURE  6C  DEG  I  ...  RELA1IVE  HUh-DIlY  58* 

EVAPORATION  HISTORY  OP  TEST  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVA!  ORATION  DATA  T hcORET ! CAL  HAL*  LIFE  MODEL  DATA 


TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAM;! 

PACT* DUAL 

MULL  CRAMS 

FRACTIONAL 

M1LLIGP  IMS 

FRACTIONAL 

FRACT ICNAL 

PAL  F • L I FE5 

.0 

5.5467-* 

1.000000 

.000000 

.00000 

5  ,546/4 

1.000000 

.0000 

.00000 

30.0 

5.21198 

.939648 

.334755 

.06035 

5.19749 

.937035 

.0345 

.09382 

60.0 

4 . 89264 

.882076 

.654094 

.11792 

4.07023 

,878035 

.0690 

.18765 

9C.0 

4.58872 

.827283 

."58016 

.17272 

4.56358 

.822750 

.  1034 

.26147 

120.0 

4. 80 24 2 

.775666 

1.244320 

. 22433 

4  27623 

.  77097  5 

.1379 

.37530 

150.0 

4.03153 

726829 

T. 5 15208 

.273  1  7 

4.00698 

72  2 '*03 

.1724 

.4691;’ 

180.0 

3 . > 7606 

.680771 

1.770770 

.31923 

5.75460 

.676917 

.2069 

.5fc29,; 

210.0 

3.53601 

.637493 

2.010733 

.36251 

2.51827 

.634795 

,  24U 

.6567/ 

240.0 

3.10917 

.596396 

2.237574 

.40340 

3.29676 

.594357 

.2719 

.75060 

270.0 

3.09554 

.558083 

2,451200 

.44192 

3.08916 

.556933 

.3103 

.8444? 

300.0 

2.89513 

.521951 

2.631613 

.47805 

2,.  09465 

.  521866 

.  3448 

.93825 

330.0 

2.71013 

.488599 

2. 8346  SO 

.51140 

2.71239 

.  ,89037 

3793 

1 ,  038.07 

360.0 

2.54275 

.458423 

3.003987 

.54152 

2.54161 

.458217 

.7138 

,.12590 

390.0 

2.39075’ 

.431026 

3.155948 

.56897 

2.38150 

.429365 

.448?: 

1.21772 

420.0 

2.25204 

.406017 

3.294395 

.59399 

2.23162 

.402330 

.4823 

1.31355 

450,0 

2.12431 

.382983 

3.422431 

.61702 

2. (.9111 

.376998 

.517? 

1.40737 

•.80 ,  0 

2.0C758 

.361V4?i 

3.539155 

.63806 

1.95944 

.353260 

.5517 

1.50140 

510.0 

■>,90187 

.342881 

3.644867 

.65712 

1.8J606 

.331017 

.5862 

1.59502 

540.0 

1 . 80497 

,3,25a?  1 

3.741770 

.  6745  S’ 

1.72046 

.310175 

,  6207 

1.68885 

570.0 

1 .71902 

. 309986 

3.827661 

.69007 

1.61213 

.290645 

.6552 

1 . 78767 

600.  e 

1 .64420 

.296426 

3.902540 

. 7035  7 

1.51062 

.272344 

.6897 

1.87650 

630.0 

1.58033 

.284912 

3.966408 

. r".  509 

1.415!.' 

.255196 

.7241 

1 .97032 

660 ,  {< 

1 , 52747 

.275383 

4.019264 

. 7  46?. 

1.32638 

.23912L 

.7585 

2.064*5 

69C.U 

1,48563 

.767839 

4.0611U9 

.75716 

1 .74285 

.224071 

.7931 

2.15797 

720,0 

1.45480 

.762280 

4.091941 

. /  3772 

1.  16/,  61 

.209962 

.3276 

2.25180 

Z.iri.O 

1 ,4  .3277 

258309 

4.113964 

.74 ',69 

1.09128 

194742 

.8621 

2 . 04562 

70.0.0 

1.41736 

.255530 

4. 129380 

.  7444  7 

1.02267 

.134366 

.  5966 

2.43945 

810.  r 

1 Oo35 

,  253545 

4.140392 

.74646 

.95816 

.172747 

.9310 

2.53327 

840.0 

1  . 39974 

.252354 

4.146999 

.74  765 

.09785 

. 161870 

.9655 

2.62710 

870  .  0 

! .  39754 

.251957 

4.149201 

. 748C  4 

.84 '32 

.151678 

1.0000 

2.72092 

YARLt  0-6 


C VAPOR A I  ION  EnPtRIMF.NT  NO.  GLF6  SfcV.lt S  10  .:***.  FAtdKlAl  S-mP4Hl-«r 
OlElNYirALOOtE  DROPS  2  UK  D 1 A . ,  1300  f.P  l  ift,  Cl  VISCOSITY 
NOMINAL  CONTAMINATION  Dl.W.'i)  fY  3‘  GHS/SQ  MEIER  OK  MCKORY/OOTTOM  SURFACE 
VWSPCXO  3.0  K»|l,  Aik  TEMPt-SAVORf.  *0  DEG  F . ,  RLLAI  1VE  IiWIIDIYY  V'SU 

FVAr'ORA i  ION  IIISTOi'.Y  OF  TEST  DROPLET  MEASURED  AMD  TIIF.ORET  1  CAL 


EXPERIMENTAL  EVAPORATION  DATA  THEOIU:  ft CAI.  HALF  LIFE  MODEL  DA f A 


TIME 

RESIDUAL 

MASS 

CUMULATIVE 

MASS 

MASS 

MASS 

urn: 

1  I  ME 

Mi  NOTES 

Mil.  LI  GRAMS 

FRACTIONAL 

MILLIGRAMS  FRACTION,,!. 

MILL! GRAMS 

FRACTIONAL 

‘■'RAC-1 1QNAI. 

HAl r- LI  FES 

.0 

6.07935 

1 . 000000 

.UOO'JOG 

.00000 

6.07935 

1 .006000 

.0000 

.00000 

30.0 

5.7*900 

.945660 

.330350 

.C5434 

5.71066 

.939354 

.  t  333 

. 09026 

60 . 0 

5.429*6 

.855',  32 

.649689 

.10687 

5.36433 

.882385 

.  0667 

.18052 

90.0 

5.11913 

.842052 

950219 

. 15795 

5.03900 

.828872 

.  100(1 

.27078 

120.0 

4.81961 

. 792 ”84 

',.2597.35 

.20722 

4.73341 

.  778604 

.  1333 

.36104 

150.0 

4.53331 

.745690 

1.546040 

.25431 

4.44634 

.751385 

.1667 

.45130 

180.0 

4.75581 

.700044 

1.823334 

.29996 

*.17669 

.687029 

.2000 

.5*156 

210.0 

3. 96033 

.6562 !0 

2  090017 

34J79 

3.92329 

.645363 

.  2  533 

.63182 

240.0 

3 .73606 

.614550 

2. 3 ',3286 

.38545 

.3.68545 

.606224 

.  2667 

.72208 

270.0 

3 .49601 

.575062 

2.583540 

.42194 

3.46194 

.569459 

.3000 

.81234 

300.0 

3.26917 

.537750 

2.8;018i 

>6225 

3.25199 

.534924 

.3333 

.90259 

vo.n 

.3.05554 

.502610 

.3 . 023008 

.497.39 

3.05477 

.502483 

.3667 

.99285 

360.0 

2.85513 

.469644 

3.224220 

.55036 

2.86951 

.472009 

.4000 

1 .08311 

390.0 

2.66793 

.*38851 

3.411419 

.56115 

2.69548 

.443383 

.4333 

1 . 1 7337 

420  0 

2.49394 

.4,0232 

3 . 585403 

.58977 

2.53201 

.416494 

.  4667 

1.26363 

450.0 

2.33317 

.38378.7 

3.746174 

.61621 

2.37045 

.391235 

.5000 

1.35389 

480.0 

2.10562 

.3591 15 

3  .393730 

.64048 

2. 2.1421 

.367508 

.5333 

1.44415 

510.0 

2.05127 

.  .337417 

4.028073 

.66258 

2.09871 

.345220 

.5667 

1.53441 

540.0 

1,93015 

.317*92 

4.149202 

.68251 

1.97143 

.324284 

.6000 

1 .6246 7 

5  70..; 

1 .82223 

.299741 

4.257116 

.70026 

1.85187 

.304617 

.6333 

1.71493 

600.0 

1  72  75  5 

.28416* 

4.351817 

.71584 

1.73957 

.286145 

.6667 

1 .80519 

630.0 

1  . 64.104 

.270760 

4.433303 

.72924 

1.63407 

.268790 

.  7000 

1 .89545 

660.0 

1 . 57777 

.259530 

4.501576 

.74047 

1.53497 

.25,3489 

.  7333 

1 .98571 

690.0 

1 .52271 

.250473 

4.556634 

, 74953 

1.44188 

.237176 

.7667 

2 . 07597 

720,0 

1 .43087 

.243590 

4.598478 

.7564  1 

1.35443 

.222792 

.8000 

2.1662.3 

750.0 

1  .45004 

.2)851  1 

4.629311 

.76148 

1.27229 

.209281 

.8333 

2.25649 

780.0 

1  42581 

.234534 

4.653537 

. 76547 

1.19515 

.196589 

.  8667 

2.34675 

810.0 

1 .40819 

.2.31655 

4.671156 

.76836 

1.12265 

. 184666 

.9000 

2.43701 

84C.0 

1.39718 

. 229324 

4.682168 

. 77018 

1.C5457 

"  '3467 

.9333 

2.52727 

87U.0 

1.39057 

.228137 

4.688775 

.77126 

.99061 

.  .  >2947 

.9667 

2. 6 1753 

900.0 

1 . 58837 

.228375 

4.690977 

.77162 

.93053 

.153065 

1.0000 

2 . 70778 

APPtNUIX  0  165 
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EVAPORAT 1  (W  EX' 

'f.'"  I  (H.tJ  1  NO. 

IIL  7  t  SERIES. 

if/  FACTORIAL  CKt’ERS 

MEN!' 

DIE 

HimWALOMAIf 

1  ,  ROT'S  :v  ,84 

IMA.,  100  ( 

TP  I.IOUIO  415 

cos i r  v 

KOKINA!  C.OH r AM t MAT  10M  DENSITY  30  OKS/SU 

METER  CM  MIC. KORY/ 801  TCM 

SoRFASt 

UIHDSPEE5  1  ,'.0 

MP4,  MR  TEHPERATURE  ftli 

C'.iG  f.,  REV 

a r  ■. v huh  nr. 

3;w. 

e  vapor/*  non 

i  hisiorv  or 

T.IS'i  DROPLET 

MEASURE2  At  TO 

THL'OREMCAI 

EKMtOUF.KN  A1  C VAPOR AT  ION  DAT.'. 

THEORETICAL  HALT  LIFT.  Mr'WU.  DATA 

TIME 

RESIDUA! 

MAS'S 

CUMULATIVE  HASS 

MAP, 6 

MASS 

T I  ME 

1  I  Ml: 

MINUTES 

.3  ILL!  GRAMS 

TRACHOMA! 

i-W  l.L  UIRAJS 

TRACT I  ORAL 

NIL Li  CRAMS 

TRiCT TONAL 

1X.HC1  IOWA  I. 

HA  I  T  LIFE 

.0 

6.07500 

1.000000 

. 000000 

. coooo 

6.07500 

1  Oi'DpOO 

.0000 

.  'XM.ii  0 

15.0 

5 . 70494 

.370056 

.060f,1 

5.66336 

.952240 

.0313 

..  ni23 

30.0 

5.35478 

.88'  U  6 

.  7202  V 

.1 ’855 

5.27961 

,369071 

.0625 

.20263 

45.0 

5.01656 

.825771 

i.  05, .TAM 

.1 

4  3?ias 

,"101"3 

09.50 

.70360 

60.0 

4.69027 

. 7/2001 

1.334727 

.,72794 

,  75;,?n/> 

.1280 

.40491 

75.0 

4.37990 

.  72CV.V 

’  .i>95 5 9^ 

.^903 

4.27744 

.'04106 

,1563 

.80614 

40.0 

4. 03147 

.  571647 

1 .99  5570 

■ .  .147 60 

. 656396 

.  13  75 

.60736 

105.0 

3 . 79498 

.  '*  |C  *?  7 

2.7801.-25 

.3763? 

3.71/40 

.611918 

.7128 

..  70859 

120.0 

3  3204;. 

.5  9/ ‘>3 

2  554363 

.42051 

I!  .4455’ 

.570455 

,2500 

.30982 

135.0 

3.25/110 

.53626.7 

4.81770', 

.46774 

3.2306V 

.6,51800 

23 '3 

.91104 

150.0 

3.00711 

.494998 

5.037806 

.  505.)-0 

3 . 01 i  /  ? 

lH'; 'Jf<ry 

.3125 

1.01227 

165.0 

? . 76837 

.433693 

3.306632 

.54430 

•i.ftO'/'TO 

.4621 n 

.3438 

1.11350 

100.0 

2.54354 

.419014 

: ,  52V4o:- 

.  58098 

2.6:745 

.430855 

,3750 

1.21472 

195.0 

2.33465 

. 384304 

?.  74035,. 

.61370 

'.44009 

.401661 

4067 

1.31576 

210.0 

?. 15559 

.551554 

3.93931U 

.64845 

2. 2  76  75 

.37.4a  44 

.  f*.$  r  J 

1.41718 

225.0 

1.95245 

. 521424 

4.1 22348 

67853 

2.12061 

.  340072 

.462.3 

1.51841 

240 . 0 

1.78555 

.297914 

4  XU94/C 

70609 

1 . 97692 

.3254(8 

.5000 

1.61963 

,255.0 

U  636.32 

.269025 

4.44C6 76 

.  7?ti  :'M 

1.842V 

.7C>35o3 

.5313 

1 . 720, >6 

270.0 

1 . 49903 

.246755 

4.575965 

.75325 

>.,71808 

.282812 

.5623 

705.0 

1.57966 

.227103 

4 .675078 

. 772n0 

i . 60 1 6o 

.263648 

.5938 

i  927.31 

300,0 

‘..27223 

.209420 

4.80275 < 

.79068 

1.49313 

.745783 

,  /'250 

2.02434 

315.(3 

1.17675 

.193700 

4.8982 V3 

.306.30 

1.39196 

.229129 

.3563 

2.12577 

350,0 

1.09/15 

.180600 

4.917855 

.81940 

1  2976.4 

.21760.3 

.6575 

9.22699 

145.0 

1.03348 

. 170120 

5.041520 

.82988 

1,20971 

.199129 

.7168 

2.3282? 

360.0 

.98175 

. 161605 

5.093248 

.83839 

1.12774 

.ic:M6 

.75  00 

2 .. 

375  ,.G 

,9379ft 

.154400 

5.177019 

.84560 

1.05133 

1 75053 

7ft  13 

2.53063 

390 .  0 

..  992*  7 

. 148505 

5.1 72831 

.£5149 

.90009 

.161331 

.6125 

2.63190 

405.0 

.8V432 

. ! 43921 

5.2GU605 

.65608 

.91368 

.150399 

.8438 

2. 7.33 1 3 

430.0 

„  S!!1  r*4J? 

.190645 

5.220580 

.  85935 

.65’ 77 

. 1 ' 0208 

.  8750 

2.33436 

435.0 

.03850 

.138025 

5.236496 

.86197 

.  79*05 

.130708 

.9063 

2.93558 

450.0 

,03657 

. 136060 

5.240434 

.36394 

.741/24 

.121851 

.9375 

3.03681 

465 . 0 

.81861 

134  740 

5  256.592 

.8652':; 

.69009 

.113594 

.9688 

3.1,3804 

481). 0 

.81463 

.13 .095 

5.2603/1 

.86590 

.64323 

.101897 

>  .'Pi 00 

!$. 23926 
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rABLE  i)-8 


EVAPORATION  '■J.'Ti  RIMCNl  NO.  31  fS  SERIES  ID  2*»4  FACTORIAL  EXPERIMENT 
tlcTHYLrtXLOKATE  uROPF  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
XOFIIHAI  CCNTAMIHA  TIEN  OEM  CITY  30  CMS/SO  METER  OK  HICKCRY/30TT0M  S‘JX  FACE 
OIWUSPEEJV  11.0  MJ'H,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  SOX 


EVAPORATION 

HIS TOLY  OF 

TEST  l.'ROFLET 

MEASURED  AND 

THCORET ICAL 

tKPERi 

i  MENIAL  EVAPORATION  DATA 

THEORETICAL  HALF  LITE 

MOO EL  DATA 

T 1  fit 

RESIDUA.. 

MASS 

CUMULATIVE  MASS 

KASS 

HASS 

TIME 

TIME 

MINUTES 

MU.vI0S.AM'; 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF -LI  FES 

.0 

6. 467159 

1  .000000 

.004000 

.00000 

6 . 4t>739 

I.OOOoCO 

.0000 

.00000 

13.0 

(5.101 71 

943469 

.365609 

.05653 

6.0493? 

.935357 

.0313 

.09641 

30.  U 

5.74864 

.600845 

.716754 

.11114 

5.65827 

.074892 

.0625 

.19282 

45.6 

5.40300 

.035546 

1.0t>3590 

. 16445 

5.29250 

.818336 

.0938 

.28923 

(0.0 

3.07143 

.784154 

1 . 395962 

.21585 

4.95037 

.  76543.8 

.1250 

.38565 

75.0 

4 .75152 

.734609 

1.715070 

,2653' 

4.63036 

.715956 

.1563 

.48206 

90,0 

4 ,,  44400 

60715? 

2.023314 

.31285 

4.33104 

. 669674 

.1875 

.5/847 

103,0 

4.H910 

.641541 

2.318294 

.35846 

4.05107 

.626384 

.2188 

.67488 

120.0 

3.85341 

.597216 

2.604965 

.40278 

3.78919 

.585892 

.2500 

.77129 

1:15.0 

3.58822 

,  5548',  7 

2.879172 

.44518 

3.54425 

.548018 

.2813 

.86770 

150.C. 

3.32648 

.514346 

3.140914 

.48565 

3.31514 

512592 

,3125 

.96412 

)(>•:■.  o 

3.07720 

.475802 

3.370193 

.524,20 

3.10083 

.479457 

.3438 

1 . 06053 

180.0 

2.84,038 

.459195 

3.62  7008 

.56081 

2.00039 

.448463 

.3750 

1.15694 

195.0 

7.61603 

.404496 

3.851359 

.56550 

2.71289 

.41°473 

.4063 

1.25335 

m).,o 

2.40414 

.371733 

4,063247 

.62827 

2.53752 

.392357 

.4375 

1.34976 

225.0 

2.20472 

.340893 

4.262670 

.65910 

2.37349 

.366993 

.4.588 

1.44617 

240.0 

2.017T6 

.311990 

4.44962V 

.58801 

2. 22075 

.343270 

.5000 

1.54259 

253.0 

1.843  27 

.205005 

4.624125 

.71499 

2.07655 

.321080 

.5313 

1.63900 

270,0 

1.68124 

.259956 

4.7P6156 

.74004 

1,94231 

.300324 

.5625 

1.73541 

285.0 

1.53167 

,236829 

4.935723 

.76317 

1.81675 

.280910 

.5938 

1 .03182 

300.0 

1.39456 

.215430 

5.072827 

.78437 

1.69931 

.262751 

.6250 

1.92823 

315.0 

1.26992 

.196358 

5.197466 

.80364 

1.53946 

.245766 

.6563 

2 , 02464 

330.0 

1 . '  5  7”5 

.179013 

5.309642 

.82099 

1.48672 

.  22987’? 

.6875 

2.12105 

545.0 

1.05804 

.163596 

5,409354 

.836411 

1.3906- 

.215019 

.7188 

2.21747 

360,0 

.97494 

, 150748 

5.492447 

.84925 

1.3007? 

.201119 

.  7500 

2.31388 

,375.0 

.90432 

.139827 

5.563076 

.86017 

1.?tA63 

,'<88118 

.7813 

2.41C29 

390.0 

.84615 

.130613 

5.621240 

.86917 

1 . 13799 

,17595  7 

.8125 

2.50670 

405 . 0 

.80045 

.123767 

5.666942 

.87623 

1.06442 

.164583 

.8438 

2.603(1 

420,0 

.76721 

.’8628 

5.. *03179 

88137 

.99561 

.153944 

.8750 

2.69952 

433.0 

.  7462,.. 

.115  '6 

5  .  720953 

.83456 

.93125 

.143992 

.9063 

2.79594 

450-0 

. 73397 

5.7334  1  7 

.88651 

87106 

.134684 

.9375 

2 . 89235 

465.0 

. 72567 

.112204 

5.741726 

.88780 

.81475 

.125978 

.96158 

2.98876 

400  0 

. 72151 

.111 561 

5.745481 

. 83844 

.76208 

.117634 

1.0000 

3.08517 
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TABLE  D-9 


EVAPORATION  EXPERIMENT  NO.  GLF9  SERIES  ID  2*"r4  FACTORIAL  EXPERIMENT 
DIEYHVLMALONATE  DROPS  2  MH  OIA„,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOt  SURFACE 
WINDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  OEG  F.,  RELATIVE  HUMIDITY  44X 


EVAPORATION 

HISTORY  Of 

TEST  DROPLET 

MEASURED  ,iNC 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MOOEL  DATA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF-LI  FES 

.0 

5.15054 

1.000000 

.000000 

.00000 

5.15054 

1.000000 

.0000 

,00000 

30.0 

4.68260 

.909147 

.467942 

.09085 

4.73103 

.918550 

.0385 

.12257 

60.0 

4.35013 

.840712 

.320418 

.15929 

4.34569 

.843733 

.0769 

.24514 

90.0 

3.99385 

.775424 

1.156689 

.22458 

3.59173 

.775011 

.1154 

.36771 

120.0 

3.67582 

.713675 

1.474727 

.28632 

3.66660 

.711886 

.1538 

.49028 

150.0 

3.382G9 

.656647 

1.768457 

.34335 

3.36795 

.653903 

.1923 

.61285 

180.0 

3.10659 

.603157 

2.043956 

.39684 

3.09363 

.600642 

.2308 

.73542 

210.0 

2.84932 

.553208 

2.301222 

.44679 

2.64166 

.551720 

.,2692 

.85799 

240.0 

2.61029 

.506798 

2.540258 

.49320 

2.61020 

.506782 

.3077 

.98056 

270.0 

2.38948 

.463928 

2.761061 

.53607 

2.39760 

.465504 

.3462 

1.10313 

300.0 

2.18691 

.424598 

2.963634 

.57540 

2.20231 

.427589 

.3846 

1.22570 

330.0 

2.00257 

.388807 

3.147975 

.61119 

2.02293 

.392761 

.4231 

1.34827 

360.0 

1.83646 

.356556 

3.314084 

.64344 

1.85817 

.360771 

.4615 

1.47085 

390. C 

1.68858 

.327845 

3.461962 

.67215 

1.70682 

.331386 

.5000 

1.59342 

420.0 

1.55893 

.302674 

3.591609 

.69733 

1.56780 

.304394 

,,5385 

1.71599 

450.0 

1.44752 

.281042 

3.703023 

.71896 

1.44010 

.279601 

.5769 

1.83856 

480.0 

1.35434 

.262950 

3.796207 

.73705 

1.32280 

.256828 

.6154 

1,96113 

510.0 

1.27736 

.248005 

3.873184 

.75  200 

1.21506 

.235909 

.6538 

2.08370 

540.0 

1.21456 

.235812 

3.935982 

.76419 

1.11609 

.216694 

.6923 

2.20627 

570.0 

1.16392 

.225980 

3.986625 

.77402 

1.02515 

.199044 

.7308 

2.32884 

600.0 

1.12543 

.218507 

4.025114 

.781 *9 

.94168 

.182832 

.7692 

2.45141 

630.0 

1.09707 

.213001 

4.053473 

. 78700 

.86498 

.167940 

.8077 

2.57398 

660.0 

1.07681 

.209068 

4.073730 

. 79093 

.79453 

.154262 

.8462 

2.69655 

690.0 

1.06263 

.206315 

4.087911 

.  79.769 

. 72982 

.141697 

.8846 

2.81912 

720.0 

1.05250 

.204348 

4.098040 

,79565 

.67037 

.130156 

.9231 

2.94169 

750.0 

1.04643 

,203168 

4.104116 

.79633 

.61577 

.119554 

.9615 

*  06426 

780.0 

1.04440 

.202775 

4.106143 

.79723 

.56562 

.109817 

1.0000 

18683 
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TABLE  D-10 


EVAPORATION  EXPERIMENT  NO.  GLFIO  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
0 1 ETHYLMALONATE  DROPS  2  MM  DIA.„  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
WINOSPEED  2.8  MPH,  AIR  TEMPERATURF  60  DEC  F.,  RELATIVE  HUMIDITY  52X 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MODEL  DATA 

TIKE 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF- L I TES 

.0 

6.46739 

1.000000 

.000000 

.00000 

6.46739 

1.000000 

.0000 

.00000 

30.0 

5.99051 

.926264 

.476079 

.07374 

6.01550 

.930128 

.0313 

.10450 

60.0 

5.60408 

.866512 

.863316 

.13349 

5.59518 

.865138 

.0625 

.20900 

90.0 

5.24025 

.810257 

1.227142 

.18974 

5.20424 

.804688 

.0938 

.31350 

120.0 

4.89287 

.756544 

1.574524 

.24346 

4.84060 

.748463 

.1250 

.41800 

150.0 

4.55987 

.705056 

1., 90  75  1  7 

.29494 

4.50238 

.696166 

.1563 

.52250 

180.0 

4.24352 

.656111 

2.224066 

.34389 

4.18779 

.647524 

.1875 

.62700 

210.0 

3.94116 

.609390 

2.526227 

.39061 

3.89518 

.602280 

.2188 

73149 

240.0 

3.65339 

.564894 

2.813999 

.43511 

3.62301 

.560197 

.2500 

99 

270.0 

3.38001 

.,522623 

3.087382 

.47733 

3.36986 

.521055 

.2813 

.941 14*7 

300.0 

3.12307 

.432895 

3.344321 

.51711 

3.13440 

.484647 

.3125 

1 . 04 '. 

330.0 

2.88258 

.445709 

3.584816 

.55429 

2.91540 

.450784 

.3438 

1  I4V4V 

360.0 

2.65647 

.,410748 

3.810923 

.58925 

2.71169 

.419287 

.3750 

1.25399 

390.0 

2.44681 

.378330 

4.020586 

.62167 

2.52222 

.389990 

.4063 

1.35849 

420.0 

2.25359 

.348454 

4.213804 

.65155 

2.34599 

.362741 

.4375 

1.46299 

450.0 

2.07887 

.321430 

4.388523 

.67856 

2.18207 

.337395 

.4688 

1.56749 

480.0 

1.92471 

.297601 

4.542686 

.70240 

2.02960 

.313821 

.5000 

1.67199 

510.0 

1 . 78904 

.276625 

4.678350 

.72338 

1.88779 

.291893 

.5313 

1.77649 

540.0 

1  .66982 

.258191 

4.797570 

.74181 

1.75588 

.271498 

.5625 

1.88099 

570.0 

1 .56705 

.242299 

4.900346 

.75771) 

1.63320 

.252528 

.5938 

1.98549 

600.0 

1.47866 

.228633 

4.988733 

.77137 

1.51908 

.234883 

.6250 

2.08998 

630.0 

1 .40466 

.217191 

5.062751 

.78281 

1.41294 

.218471 

.6563 

2.19448 

660.0 

1.34299 

.207656 

5.12439'/ 

.79234 

1.31421 

.203206 

.6875 

2.29898 

690.0 

1.28955 

.199393 

5. 177841 

.80061 

1,22239 

.189008 

.7188 

?. 40348 

720.0 

1.24433 

.192401 

5.223062 

.80760 

1.13690 

.175801 

.'7500 

2.50798 

750.0 

1.20  733 

.186630 

5.260061 

.81332 

1.05753 

.163518 

.7813 

2.61248 

780.0 

1.17855 

.182230 

5.288838 

.81777 

. 98364 

.152092 

.8125 

2.71698 

810.0 

1.15594 

.178734 

5.311449 

.82127 

.91491 

.141465 

.8438 

2.82148 

840.0 

1.13744 

.175874 

5.329948 

.82413 

.85098 

.131581 

.8750 

2.92598 

870.0 

1.12305 

.173649 

5.344337 

.82635 

.79152 

.122387 

.9063 

3.03048 

900.0 

1.11483 

.172377 

5.352559 

.8276? 

.73622 

.113836 

.9375 

3.13498 

930.0 

1.11072 

171742 

5.356670 

.828? 

.68470 

.105882 

.9688 

1 . 23948 

960.0 

1.10867 

.171424 

5.358726 

. 82356 

.63693 

098483 

1.0000 

3.34398 
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TABLE  D~ll 


EVAPORATION  EXPERIMENT  NO.  GLF11  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
LiIEfHYLHALONATE  OROPS  ?.  KM  1HA.,  100  Cr-  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
WINDSPEED  11,0  MPM,  AIR  TEMPERATURE  60  REG  F.,  RELATIVE  HUMIDITY  55% 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MODEL  DAIA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF-LI  FES 

.0 

5.67880 

1.000000 

.000000 

.00000 

5.67830 

1  000000 

.0000 

.00000 

10.0 

5.33200 

.938930 

.346806 

.06107 

5.29797 

.932938 

.0278 

.10015 

?0.0 

5.00158 

.880745 

.677227 

.11926 

4.94268 

.870374 

.0556 

.20029 

30.0 

4.68481 

.824964 

.993995 

.17504 

4.61122 

.812005 

.0833 

.30044 

40.0 

4.30170 

.7/1588 

1.297109 

.22841 

4  30198 

.757561 

.1111 

.40059 

50.0 

4.09224 

.720616 

1.586569 

.27938 

4.C134C 

.706748 

.1389 

.50073 

60.0 

3.81643 

.672048 

1.862375 

.32  795 

3.74433 

.659352 

.1667 

,60088 

70.0 

3,55420 

.625885 

2.124528 

.37412 

3.49323 

.615135 

.1944 

.70102 

80.0 

3.30305 

.581645 

2.37575  7 

.41836 

3.25897 

.5/4883 

.2222 

.80117 

90.0 

3.06274 

.539328 

2.616064 

.46067 

3.0*042 

.53539/ 

.2500 

.90132 

100.0 

2.83609 

.499416 

2.842716 

.50058 

2.83652 

.499493 

.2778 

1.00146 

110.0 

2.62309 

.481909 

3.055715 

.53809 

2.64630 

.465996 

.3056 

1.10161 

120.0 

2.42374 

.426805 

3.255060 

.5/319 

2.46883 

.434/46 

.3333 

1 . 20176 

130.0 

2.23805 

.394106 

5.440752 

.60589 

2.30327 

.405591 

.3611 

1.30190 

140.0 

2.06328 

.363331 

3.615520 

.6366 7 

2.14881 

.378391 

.3889 

1 .40205 

150.0 

1.90217 

.334960 

3 . 776635 

.6o504 

2.00471 

.353016 

.4167 

- .50220 

160.0 

1.75471 

.308993 

3.924096 

.69101 

1.87027 

.329342 

.4444 

1 .60234 

170.0 

1.61817 

.284949 

4.060633 

.71505 

1.74484 

.307256 

.4722 

1.70249 

180,0 

1 .49256 

.262829 

4.186248 

.73717 

1 .62783 

.286650 

.5000 

1.80264 

190.0 

1.38060 

.243114 

4.298209 

.75689 

1.51867 

.  ,.*674 27 

.  5278 

1.90278 

200.0 

!. 28229 

.225803 

4.396516 

.77420 

1.41682 

.249493 

.5556 

2.00293 

210.0 

1.19490 

.210415 

4.483900 

.78939 

1.32181 

.  2327752 

.5833 

2.10307 

220.0 

1.11044 

196950 

4.560361 

.80305 

1.25317 

.217152 

.6111 

2.20322 

230,0 

1.C5017' 

.184929 

4.628631 

.81507 

1 . 15047 

.202590 

.6389 

2.30337 

240.0 

.99Cf!0 

.174350 

4.68870 7 

.82565 

1. 07.131 

.189004 

.66*47 

2.40351 

250.0 

.93821 

.765213 

4.740591 

.834  79 

1  .00134 

176329 

,6944 

2.50366 

260.0 

.89179 

.157038 

4.787014 

.84296 

.93419 

.164504 

.7222 

2.60381 

270.0 

.85083 

.149025 

4.827975 

.85017 

.87154 

.153472 

.7509 

2.  70395 

280.0 

.81533 

.143574 

4.863475 

.85643 

.81309 

. 143180 

.7778 

2.80410 

290.0 

. 78529 

.138285 

4.893514 

. 861 72 

.  75856 

.133573 

.8056 

2.90425 

300.0 

.76071 

. 153957 

4.918090 

.86<.''4 

. 70769 

.124620 

.8333 

3.00439 

310.0 

.74160 

.130591 

4. 9 372  Of  * 

.8694! 

.66023 

.116263 

.8611 

3.10454 

320,0 

.72521 

. 127706 

4.953590 

.87??') 

,61596 

.108466 

.  8889 

3.20469 

330.0 

.71156 

.125301 

4.967243 

,3i4?0 

.57465 

.101192 

.9167 

3.30433 

340.0 

.70337 

123859 

4.975436 

.87614 

,53611 

. 094406 

.  9444 

3,40498 

350.0 

.69791 

.122897 

4.980898 

.87710 

, 50016 

.088075 

.9722 

3.5051? 

■60.0 

.69518 

.122*,  16 

4.983628 

.87758 

, 46662 

.082168 

1.LC90 

3.60527 
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TABLE  P-i? 


EVAPORATION  EXPERIMENT  NO.  GLM7  SERIES  10  2*  >4  FACTOR  I*'  EXPERIMENT 
I) I  ETHYLNAL.CN8 If:  DROPS  2  MM  0  ( A . ,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  JO  GMS/SQ  HCTER  OH  OAK/ TOP  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  .60  DEG  f  ,  RELATIVE  HUMIDITY  40% 


EVAPORATION 

HISTORY  OE 

TEST  DROPLET 

MEASURED  AND 

THECRET I  CAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

HOOEL  DATA 

TIKE 

RESIOUAL 

HASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF -L 1  FES 

,0 

6.46739 

1.000000 

.000000 

.00000 

6.46  739 

1.000000 

.0000 

.00000 

10.0 

{>.18207 

.955883 

.285325 

.04412 

6.  H691 

.950447 

.0256 

.07332 

20.0 

5.90482 

.913014 

.562574 

.08699 

5.84232 

.903350 

.0513 

.  1  ',664 

30.0 

5. 635« 

.871393 

.83  1  749 

.12861 

5.55282 

.858567 

.0769 

.21996 

AO  .0 

5.37785 

.83 1458 

1.090157 

.•<6856 

5.27766 

.816041 

.1026 

.29329 

50. 0 

5.12690 

.792751 

1.340488 

.2072? 

5.01614 

.775604 

.1282 

.36661 

60.0 

4.88195 

.754857 

1.585437 

.24514 

4.76757 

.737171 

.1538 

.43993 

70.0 

6.64508 

.718231 

1.822311 

.28177 

4.53133 

.700642 

.1795 

.51325 

80. 0 

4.41628 

.682854 

2.051110 

.31715 

4.306/9 

.665Q23 

.2051 

.58657 

90.0 

4.19287 

.648309 

2.274524 

.35169 

4.09337 

.632925 

.2308 

.65989 

100.0 

3.97484 

.614596 

2.492555 

.38540 

3.89054 

.601562 

.2564 

.73321 

110.0 

3.76219 

.531716 

2.705204 

.41328 

3.69775 

.571753 

.Zb21 

.80654 

120.0 

3.55492 

.549669 

2.912467 

.45033 

3.51452 

.543421 

.3077 

.37986 

130.0 

3.35573 

.518870 

3.111657 

.48113 

3.34036 

.516493 

.3333 

. 95318 

140.0 

3. ’6462 

.489320 

3.302771 

.51060 

3.17484 

.490899 

.3590 

1.02650 

150.0 

2.97889 

.460602 

3.488501 

. 53940 

3.01752 

.466574 

.3846 

1.09982 

150.0 

2.79854 

.432716 

3.668848 

.56728 

2.86799 

.443454 

.4103 

1 .17314 

170..P 

2.62358 

. 405663 

3.843811 

.59434 

2.7?'?// 

.42H80 

.4359 

1.24647 

180.0 

2.45669 

.379858 

4.010699 

.62014 

2.59080 

.400594 

4615 

1.31979 

190.0 

2.29788 

. 355302 

4.169512 

.64470 

2.46242 

.380  744 

.4872 

i .39311 

200.0 

2.14445 

.331579 

4.322942 

.66842 

2.34040 

.361877 

.512(3 

1.46643 

210.0 

1 .99640 

.308688 

4.470988 

.69131 

2.22443 

.343945 

.5385 

1.53975 

220.0 

1 . 85643 

.287045 

4.610958 

.71295 

2.11420 

.326901 

.5641 

1.61307 

230.0 

1.72454 

.266651 

4. 747854 

. 73335 

2.00943 

.310703 

.5897 

1.68639 

240.0 

1 ..  60072 

.247506 

4.866674 

.  75249 

1.90986 

.295306 

.6154 

1  .75972 

250.0 

1.48497 

.229609 

4. "82419 

.  77039 

1.81522 

.280673 

.6410 

1.83304 

260.0 

1.37730 

.212961 

5.090089 

.  78704 

1 .72527 

.266765 

.66,67 

1.90636 

270.0 

1.27771 

.197562 

5.189683 

.80244 

1 .63978 

.253546 

.6923 

1.97968 

280 . 0 

1.18350 

.182994 

5.283895 

.81701 

1.55853 

.240982 

.7179 

2.05300 

290.0 

1.09736 

.169676 

5.370030 

.83032 

1  .48130 

.229041 

.7436 

2.12632 

300.0 

1.0‘930 

. 157606 

5.448091 

.84239 

1.40789 

.217691 

.7692 

2.19964 

310.0 

.94931 

.146785 

5.518076 

.85322 

1 .33813 

. 206904 

.  7949 

2.27297 

320.0 

.89010 

.137628 

5.577295 

.86237 

1.2718? 

.196651 

.8205 

2.34629 

330.0 

. 83895 

.129721 

5 . 628438 

.87028 

1 .20880 

.186907 

.8462 

2.4 1961 

340.0 

.79319 

.122646 

5.674198 

.87735 

1 . 14890 

.177645 

.8718 

2.49293 

350.0 

.75551 

.116318 

5.711882 

.88318 

1.09197 

.168842 

.  89  74 

2  -  56825 

360.0 

, 72590 

.112240 

5.741491 

.887/6 

1.03786 

. 160476 

.923! 

2 . 6396 7 

.570.0 

. 704 37 

. 108910 

5 . 763025 

.89109 

.98643 

.152524 

.  948 7 

2.71290 

580 . 0 

.69091 

. 106829 

5  776484 

.8931/ 

.93755 

, 1 44966 

.  9744 

2 . 7862? 

390.0 

. 105997 

5. 781868 

.89400 

.89109 

.137782  1 

.  000(1 

2.85954 
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TABLE  0-13 


EVAPORATION  EXPERIMENT  NO.  GIF  13  SERIES  ID  ?**•'♦  FACTORIAL  EXPERIMENT 
0 1 ET HYLMALONATE  DROPS  2  MM  0 I A . ,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GKS/SQ  METER  ON  OAK/ISOT TON  SURFACE 
WINDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEG  f.,  RELATIVE  HUMIDITY  44% 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MODEL  DATA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILL  I GRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF- LI  FES 

.0 

5.41467 

1.000000 

.000000 

.00000 

5.41467 

1 .000000 

.0000 

.00000 

40.0 

5 ,05545 

.933657 

.359228 

.06634 

5.02033 

.927263 

.0313 

.10895 

80 . 0 

4.72323 

.872301 

.691447 

.12770 

4.65563 

.859817 

.0625 

.21700 

120.0 

4.40451 

.813440 

1.010161 

.16656 

4.31699 

,797277 

.0938 

.32685 

160.0 

4.09930 

.757073 

1.315370 

.24293 

4.00299 

.739265 

.1250 

.43580 

200.0 

3.80760 

.703200 

1.607074 

.29680 

3.71182 

.685512 

.1563 

.54-75 

240.0 

3.52670 

.651323 

1.887975 

.34868 

3.44134 

.635650 

.1875 

.65369 

280.0 

3.25660 

.601440 

2.158071 

.39856 

3.19149 

.589415 

.2188 

.762.64 

320  0 

2.99731 

.553553 

2.417363 

.44645 

2.95935 

.546543 

.2500 

.87159 

360.0 

2 . 74832 

.50766-1 

2.665853 

.492.34 

2.744  10 

.506789 

.2813 

.°8054 

400 . 0 

2.51654 

.464763 

2.898136 

.53524 

2.54450 

.469927 

.3125 

1 . 03949 

4  40.0 

2.30046 

.424857 

3.114213 

.57514 

2.35942 

.435746 

.3438 

1.19844 

480.0 

2.09789 

.387445 

3.316785 

.61255 

2..  13781 

.404051 

.3750 

1.30739 

620. 0 

1.91152 

.353026 

3.503152 

.67-697 

2.02867 

.374662 

.4063 

1.41634 

560.0 

1 . 74  4  06 

.322097 

3.670612 

.67790 

1.88111 

.34  7410 

.4375 

1.52529 

600.0 

1.59821 

.295163 

3.816464 

. 70484 

1 .7442.9 

.322141 

.4688 

1.63424 

640.0 

1.47397 

.27221/ 

3.940708 

.72778 

1.61741 

.298709 

.5000 

1.74319 

680 . 0 

1 .36863 

.252763 

4.046046 

.74724 

1.49977 

.276982 

.5313 

1.85214 

720.0 

1 . 27950 

.236302 

4.135178 

76370 

1.39068 

.256835 

.5625 

1.96108 

760.0 

1.20657 

. 222833 

4.208104 

.7/717 

1.28953 

.238154 

.5938 

2.07003 

800.0 

1.14715 

.211859 

4.267525 

.78814 

1.19573 

.220331 

.6250 

2.17898 

840.0 

1 .09353 

. 202880 

4.316143 

.79712 

1.10876 

.204769 

.6563 

2.78  793 

880.0 

1 .05802 

.195398 

4.356657 

.80460 

1.02811 

.189875 

.6875 

2,39688 

920.0 

1 .02290 

’88913 

4.391769 

.81109 

.95333 

.  1 7-6064 

.7^88 

2.50585 

960 . 0 

.99319 

.183426 

4.421480 

.81657 

.88399 

.  163257' 

.7500 

7.61478 

1000.0 

.96888 

. 1 7893 7 

4.445789 

.82106 

.81969 

.151303 

.7813 

7.72373 

1040.0 

.94998 

.175445 

4.464696 

.82455 

.76007 

. 1403 72 

.8175 

2.83268 

1080.0 

.9.3647 

.172951 

4.478200 

.82705 

.70478 

.130161 

.8438 

7.94163 

1120.0 

.92567 

.170956 

4 . 489005 

.82904 

.65352 

.120694 

.8/50 

3  05058 

1160.0 

.91487 

.168960 

4 . 499808 

.83104 

.60598 

.  111915 

.9063 

3.15953 

1200.0 

. 90676 

.167464 

4.507912 

.83254 

.56191 

1(13775 

.93  75 

3.26847 

1240.0 

.90136 

.  166466 

4.513314 

.83353 

.52103 

. 096776 

.9688 

1.37747 

1280.0 

. 89866 

.  165967 

4.516015 

.83403 

.48314 

. 08922 7 

1 . 0000 

3.48637 

1  1 
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TABLE  0-14 


EVAPORATION  EXPERIMENT  NO.  GIF  14  SERIFS  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYI  MALON/TE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL.  CONTAMT  At'  N  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  2.'.  MPK,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  43X 

EVAPORATION  HISTORY  OF  TEST  DROPLET  MEASURED  AND  THEORETICAL. 


EXPERIMENTAL  EVAPORATION  DATA  THEORETICAL  HALF  LIFE  MODEL  DATA 


T I  ME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINLjTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF- LI  FES 

.0 

6.46739 

1  .000000 

.000000 

.OOOCO 

6.46739 

1.000000 

.0000 

.00000 

40.0 

6.08648 

.941102 

.380916 

.05890 

6.03845 

.933676 

,.0345 

.09901 

80.0 

5 . 72224 

.884784 

.745148 

.11522 

5.63795 

.871750 

.0690 

.19801 

120.0 

5.37191 

.a::  06 15 

1.095479 

.16939 

5.26402 

.813932 

.1034 

. 29702 

160.0 

5.03270 

.778166 

1.434689 

.22183 

4.91488 

.759949 

.1379 

. 39603 

200.0 

4.70461 

.727436 

1 . 762777 

.27256 

4.58891 

.709545 

.1724 

.49503 

240.0 

4.39043 

.678856 

2.076962 

.32114 

4.28455 

.662485 

.2069 

.59404 

280.0 

4.09015 

.632426 

2.377246 

.36757 

4.00038 

,61854o 

2414 

.69305 

320.0 

3.80098 

.587715 

2.666409 

.41229 

3.73506 

.577522 

.2759 

. 79205 

360.0 

3.52294 

.544724 

t_ .  944444 

.45528 

3.48733 

.539218 

.3103 

89106 

400.0 

3.25880 

.503882 

3.208587 

.49612 

3.25604 

.503455 

.3448 

.99007 

440.  C 

3.C0857 

.465190 

3.458824 

.53481 

3.04008 

.470063 

.7793 

1 .08907 

480.0 

2.77223 

.428648 

3.695158 

.57135 

2.63845 

.438887 

.4138 

1.18808 

520.0 

2.55258 

.394635 

3.914811 

.60532 

2.65019 

.409778 

.  4483 

1 . 28709 

560.0 

2.34961 

.363301 

4.117780 

.63670 

2.47442 

.382600 

.4928 

1.38609 

600.0 

2.16332 

.334497 

4.304067 

.66550 

2.31051 

.357224 

.5172 

1.48510 

640.0 

1.99372 

.3. ,8273 

4.473672 

.69173 

2.15708 

.333531 

.5517 

1 .58411 

680.0 

1.84358 

.785  357 

4.623814 

..71494 

2.01401 

.311410 

.5862 

1 .68311 

720.0 

1.7I2P0 

.264852 

4.754493 

.73515 

1 .88043 

.290756 

.6207 

1.78212 

760.0 

1.59612 

.246795 

4.8712  70 

. 75320 

1.75571 

.271472 

.6552 

1.88113 

800. 0 

1 .49325 

.230888 

4.974145 

.76911 

1.63927 

.253467 

.6897 

1.98013 

840.0 

1.40427 

'131 

5.063118 

.78287 

1.53054 

.236656 

.7241 

2.07914 

880  0 

1.32642 

. 205094 

5.140970 

.  79491 

1 .42903 

.220960 

.  7586 

2.17815 

920.0 

1.76525 

.195636 

5  '02133 

.804.36 

1  .33425 

.  2063 U‘j 

.7931 

2.27715 

960 . 0 

1.23355 

.189187 

5 . 24 5845 

.81081 

1.24576 

.192622 

.8276 

2.37616 

1000.0 

1 . 19296 

.184458 

5.274429 

.81554 

1 .  '  7  3 1 4 

. 1 79846 

.9621 

2.47516 

1040.0 

1 .16516 

.180159 

5 .3022.33 

.81984 

i .03599 

.16 '913 

..  8966 

7.57417 

1080.0 

1 .14291 

. 1 , 6720 

5.324476 

.82328 

1.01396 

.166781 

.9310 

7.67318 

1120.0 

1 .12901 

.174570 

5.338378 

.82543 

.94671 

.146383 

.9665 

2.77218 

1 160.0 

1.12345 

. 173710 

5.343939 

.82629 

.88392 

. 136674 

1 . 0000 

2.87119 
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TABLE  D-1.5 


EVAPORATION  EXPERIMENT  NO.  Gif  !*;  SERIES  IP  2**4  FACTORIAL  EXPERIMENT 
D I ETIIYLMALONATE  DROPS  2  MM  0!A.f  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  QAK/rfOTTOM  SURFACE 
WiNDSPEEC  11.3  MPK,  AIR  TEMPERA1 URE  60  DEG  F.,  RELATIVE  HUMIDITY  30% 

EVAPORATION  HISTORY  OF  TEST  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVAPORATION  DATA  THEORETICAL  HALF  LIFE  MODEL  DATA 


TIME 

RESIDUAL 

MASS 

CUMULATIVE 

MASS 

MASS 

MASS 

TIME 

time 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS  FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF-LIFE 

.0 

5.67880 

1.000000 

.000000 

.00000 

5.C.7830 

t . nooooo 

.0000 

. 00000 

15.0 

5.34049 

.940426 

.338311 

.05957 

5.  2789 

.932923 

.0323 

.10017 

30.0 

5.01829 

.883688 

.660512 

.11631 

4.9425? 

870346 

.0645 

.20034 

45.0 

4.70817 

.829078 

.970630 

.17092 

4.0IIOO 

.811966 

.0968 

.30051 

60.0 

4.41014 

. 776596 

1 .268666 

.22340 

4,30171 

.73  7502 

.  1290 

.40068 

75.0 

4.12419 

.726242 

1.554619 

.27376 

4.01316 

. 706692 

.1613 

.50085 

90.0 

5.34629 

.677306 

1.632517 

.32269 

3.74397 

.659289 

.1935 

.60102 

105.0 

3.57644 

.629788 

2.102360 

.37021 

3.49284 

.615066 

.2250 

.7011? 

120.0 

3.31868 

.584398 

2.360121 

.41560 

3.25855 

.573810 

.258' 

.80136 

135.0 

3.07301 

.541136 

2 .605799 

.45886 

3.03998 

,535321 

.  2903 

.90153 

150.0 

2.83538 

.499292 

2.843422 

.50071 

2.83607 

.499413 

.3226 

1 .00169 

165.0 

2.60984 

.459576 

3.068963 

.54042 

2.64584 

.465914 

.3548 

1.10186 

180.0 

2.39638 

.421987 

3.282421 

.57801 

2.46836 

.434662 

.3871 

1.20203 

195.0 

2.19098 

.385817 

3.487823 

. 61418 

2.30279 

.405507 

.4194 

1.30220 

210.0 

1.99363 

.351066 

3.685171 

.64893 

2.14833 

.378307 

.4516 

1  .,40237 

225.0 

1.80837 

.318442 

3.870437 

.68156 

2.00423 

.352931 

.4839 

1.50254 

240.0 

1.63921 

.288654 

4.039592 

.71135 

1 . 369/9 

.329258 

.5161 

1 .60771 

255.0 

1 .48617 

26  !  704 

4.192637 

. 73830 

1.74437 

.307172 

.5484 

1 . 70.  fio 

270.0 

1.3'  >23 

.237591 

4.329573 

.76241 

1.62736 

. 286568 

.5806 

1.80305 

285 . 0 

1.22841 

.216317 

4.450398 

.78369 

1.51321 

.267346 

.6129 

1 .90322 

300  0 

1 . 1 7369 

.  197875 

4.555114 

.80213 

1.41637 

. 2494 1 3 

.6452 

2.00339 

315.0 

1.03509 

,  1/12272 

4.643719 

.81773 

1.32156 

.232684 

.6774 

2.10356 

330.0 

.9675 

.169506 

4.716214 

.83049 

1.23273 

.217076 

.7097 

2.205/3 

345.0 

.9!  ..>21 

159577 

4.7725V. 

.84042 

1, 15004 

.202515 

.7419 

2.30390 

36i  0 

. 85190 

I 75 

4.8:6vu.: 

.84822 

1.07290 

.188931 

.  7742 

2.40407 

375.0 

.87566 

14  192 

4.88.3  149 

.65461 

1.00094 

.  1  76258 

.8065 

2.50424 

390 . 0 

- ,  i,tt 

.  140.',.  28 

4  881342 

■'Vi 95  7 

. 73380 

. 164436 

.  838  7 

2  6044  ' 

405.0 

77/32 

. 1 36332 

4  ,11 

..  .312 

.871  16 

. i 53G06 

.8710 

2. 70458 

420.0 

.76524 

.134  784 

... , 

.86525 

.81273 

.  143 1 1t- 

.9052 

2.80474 

435.  C 

.75719 

VIST  36 

>.  <678 

.86666 

.73821 

,13351a 

.9555 

2.90491 

450.0 

.749.  ■, 

. 13191/ 

. . 929673 

. 86808 

.  70735 

.  124560 

.96  77 

5.00508 

465 . 0 

77.' 

.  13 1700 

4.93  >  7l,0 

, 06879 

.65995 

.  1 1621)5 

1 .0000 

3. 1n525 

TABU:  0-16 


EVAPORATION  EXPERIMENT  HO.  GLf 16  SERIES  IQ  2**4  FACTORIAL  EXPERIMENT 
DIETHYLKALONATE  DROPS  2  MM  DI  A. ,  1000  CP  LIQUID  VISCOSITY 
NQMIN/4  CONTAMINATION  DENSITY  30  CiMS/SQ  METER  ON  0AIC/90TT0M  SURFACE 
UINQSPEED  11.3  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  38X 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MODEL  DATA 

TIME 

RESIDUAL 

MASS 

cumulative  mss 

MASS 

MASS 

TIME 

TIME 

MINUTES 

KILL  I  GRAMS 

FRACTIONAL 

MILL  3  GRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF-lIFES 

.0 

6.20670 

1.000000 

.000000 

.00000 

6.20870 

1.000000 

..0000 

.00000 

15.0 

5.36534 

.944697 

.343360 

.05530 

5.82396 

.938032 

.0345 

.09229 

30.0 

5  55833 

.092027 

.670370 

. 1G79T 

5.46306 

.879905 

.0690 

.18458 

45.0 

5.22358 

.841333 

.985117 

.15867 

5.12453 

.825379 

.1034 

.27637 

60.0 

4.92109 

.  *92613 

1.287601 

.20739 

4.80697 

.774232 

.1379 

.36916 

75.0 

4.63087 

.  45869 

1.577822 

.25413 

4.50910 

,726255 

.1724 

.46145 

90.0 

4.34883 

.700441 

1.859868 

.29956 

4.22968 

.681251 

.2069 

.55374 

105.0 

4.07496 

.656331 

2.133739 

.34367 

3.96757 

.639035 

.2414 

.64603 

120.0 

3.80926 

.613537 

2.399434 

.38646 

3.72171 

.599436 

.2759 

.73832 

135.0 

3,55174 

.572059 

2.656954 

.42794 

3.49109 

.562290 

.3103 

.83061 

150.0 

3.30240 

.531899 

2.906299 

.46810 

3.27475 

.527446 

.,3448 

.92290 

165.0 

3.06531 

.493713 

3.143381 

.50629 

3.0*7182 

.494762 

.3793 

1.01519 

180.0 

2.83641 

.456844 

3.372288 

.54316 

2-88147 

.464102 

.4138 

1.10749 

195.0 

2.61568 

.421292 

3.593019 

.57871 

2.70291 

.435343 

.4483 

1.19978 

210.0 

2.40  721 

.387716 

3.801488 

.61228 

2.53542 

.408366 

.4828 

1.29207 

225.0 

2.20691 

.355455 

4.001782 

.64454 

2.37031 

.383060 

.5172 

1.38436 

240.0 

2.01888 

.325170 

4.189812 

.67483 

2.23093 

.359323 

.5517 

1.47665 

255.0 

1.84312 

.296860 

4.365530 

.70314 

2.09268 

.337057 

.5862 

1.56894 

270.0 

1.67552 

. 269667 

4.533172 

73013 

1 . 96300 

.316170 

.6207 

1.66123 

265.0 

1.520 I® 

. 244849 

4.688502 

.'75515 

1.84136 

.296578 

.6552 

1.75352 

300.0 

1.38121 

.222465 

4.627481 

.77754 

1.72726 

.278199 

,6897 

1 .84581 

315.0 

1.25859 

.202713 

4.950110 

.  79729 

1.62022 

.260960 

.7241 

1.93810 

330.0 

1.15231 

. 185596 

5.056388 

.3U40 

1.51982 

.244789 

.  7586 

2.03039 

345.0 

1.06647 

.171770 

5 .  i4Z22‘I 

.82823 

1 .42564 

.229620 

.7931 

2. 12268 

360.0 

1.00107 

.161236 

5.207630 

.83876 

1  33730 

.215391 

.  8276 

2.21497 

375.0 

.95201 

.153336 

5.256631 

.84666 

1.25443 

.202044 

.8621 

2 „3072o 

590 . 0 

.91931 

.  V  R069 

5.289383 

.85193 

i. 17669 

.189524 

.8966 

2.39955 

405.0 

.  '.9887 

.144777 

5.309621 

.85522 

1.10378 

1 77779 

.9310 

2  49184 

420.0 

.88661 

-U  2802 

5.322084 

.85720 

1.03538 

.166763 

.9655 

2.58413 

435.0 

.88252 

. 142143 

5.326171 

.85706 

.97122 

.156429 

1 . 0000 

2.67642 

PPE'NDiX  0 


i  /’*■ 


TABLE  0-17 


EVAPORATION  EXPERIMENT  NO.  fil.f  i  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  ON  OAR /TOP  SURFACE 
WI.NDSPEED  30  MPH,  AIR  TEMPERATURE  60  REG  F.,  RELATIVE  HUMIDITY  39% 

EVAPORATION  HISTORY  OF  TEST  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVAPORATION  DATA  THEORETICAL  HALF  LIFE  MODEL  DATA 


TIME 

RESIDUAL 

HASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HAlF-LIFES 

.0 

6.33913 

1.000000 

.000000 

.00000 

6.33913 

1. 000000 

.0000 

.00000 

45. 0 

5  .84030 

.921310 

.498829 

.07869 

5.78230 

.912160 

.0370 

.13264 

90.0 

5.37120 

.847309 

.967927 

.15269 

5.27439 

.832036 

.0741 

.26528 

135.0 

4.92523 

.776957 

(.413900 

.22304 

4.81109 

.758951 

,1111 

.39792 

180.0 

4.49908 

.709  731 

1.840052 

.29027 

4.38848 

.692285 

.1481 

.53056 

225.0 

4 . 09275 

.645632 

2.246384 

.35437 

4.00300 

.631474 

.1852 

.66320 

270.0 

3.70954 

.585131 

2.629590 

.41482 

3.65138 

.576006 

.2222 

. 79584 

315.0 

3.34946 

.528378 

2.039672 

.4?162 

3.33064 

.525410 

.2593 

.92349 

360.0 

3.01581 

.475744 

3.323325 

.52426 

3.03808 

.479256 

.2963 

1.06113 

405.0 

2.71188 

.427800 

.3.627248 

.57220 

2.77121 

,437160 

.3333 

1.193/7 

450.0 

2.4  3  769 

.334547 

3.901439 

.61545 

2.52779 

.398760 

.3704 

1 .32641 

495.0 

2. 19323 

.345983 

4.145898 

.65402 

2.30575 

.363733 

.4074 

1.45905 

540.0 

1.97850 

.312110 

4 . 36Gc26 

.  68789 

2.10321 

.331783 

.4444 

1.59169 

505.0 

1.79681 

.233448 

4. ■’42319 

.71655 

1.91847 

.502639 

.4815 

1.72433 

630.0 

1.64485 

.259476 

4.694230 

.  74052 

1.74995 

.276055 

.5185 

1.85697 

675.0 

1.52362 

.240194 

4.816510 

.75981 

1 . 59624 

.251807 

.5556 

1 .98961 

720.0 

1.4268? 

.225081 

4.912312 

. 77492 

1.45602 

.229688 

.5926 

2.12225 

765.0 

1.35414 

.21.5616 

4.984988 

.78638 

1.32813 

.209512 

.6296 

2.25489 

810.0 

1.30129 

.205278 

5.037844 

.79472 

1.21146 

.191109 

.6667 

2.38753 

055.0 

1 . 26495 

.199546 

5.074183 

. 80045 

1.10505 

.174322 

.7037 

2.52017 

TOO .  0 

1.24182 

195898 

5.097308 

80410 

1.00795 

. 159010 

.7407 

2.65281 

,5.0 

i  22531 

.193292 

5.113325 

.80671 

.91944 

. 145042 

.7778 

2. 78546 

930.  .0 

1.21209 

.  191208 

5  127039 

.80879 

. 83368 

.  132302 

.8148 

2.91810 

1015.. 

1.20218 

189644 

5.136950 

.81036 

.76501 

. 120680 

.8519 

3.05074 

1080.  i. 

1.  19587 

188602 

5.143557 

.81  S40 

.69781 

.  1 1 0080 

.8,889 

3.18338 

1 1 7  5 . 0 

1 . 18897 

137560 

5,150164 

.81244 

.6365? 

.  100410 

.  9259 

5.  51602 

1 1  70 .  U 

1 . 18256 

. • 36513 

:>,  166770 

.81348 

.  561160 

.091590 

.  9630 

5 . 44866 

1215.0 

1 . 1 7906 

. 185997 

5 ,  160073 

.81400 

.52960 

.083545 

1 . 0000 

3.33130 

APPLNDIX  0  1/f) 


TABLE  U-18 


EVAPORATION  EXPERIMENT  NO.  BLF2  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
D I E  YHYLHALCNATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK./TOP  SURFACE 
WINDSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  397. 

EVAPORATION  HISTORY  L  TF.S1  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVAPORATION  DATA  THEORETICAL  HALE  LIFE  MODEL  DATA 


TIKE 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

■;  i  me 

MINUTES 

M I LI  I GRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF ■ L I  FES 

.0 

6,46739 

1 .000000 

.OOOOOC 

.00000 

6.46739 

1.000000 

.0000 

.00000 

40.0 

5 .99055 

.926270 

.476838 

.  07373 

5.92252 

.915750 

.0313 

. 12oV? 

30.0 

5.53852 

.856376 

.928869 

.14362 

5.42355 

.838599 

.0625 

.25395 

120.0 

5.10578 

.789466 

1.361607 

.21053 

4.96661 

.767947 

,0938 

.38092 

160.0 

4.68958 

.725112 

1 . 777807 

.27489 

4. 5481 B 

.703248 

.1250 

.50790 

200.0 

4.28992 

.663316 

2. 177469 

.33668 

4.16500 

.643999 

.1563 

.63487 

240.0 

3.90680 

.604076 

2.560593 

.39592 

3.81410 

.589742 

.1875 

.76184 

280.0 

3.54021 

.547394 

2.927179 

.45261 

3.49276 

.540057 

.2188 

.88882 

320  0 

3.19016 

.493269 

3.277228 

.50673 

3.19849 

.49455? 

.2500 

1.01579 

360.0 

2.85665 

.441701 

3.610739 

.55830 

2.92902 

.452891 

.2813 

1.14276 

400.0 

2 . 53968 

.392690 

3.927713 

.60731 

2.08225 

.414735 

.3125 

1.26974 

440.0 

2.24200 

.346662 

4.225392 

.65334 

2.45627 

.379794 

.3438 

1.39671 

480.0 

1.96361 

.303618 

4 . 503777 

.69638 

2.24933 

.347796 

.3750 

1.52369 

520.0 

1.70452 

.263557 

4 . 762868 

.73644 

2.05983 

.318494 

.4063 

1.65066 

560.0 

1.47024 

.227331 

4.997153 

. 7726V 

1 .88629 

.291661 

.4375 

1.77763 

600.0 

1 . 26076 

.194941 

5.206631 

.80506 

1.72737 

.267089 

.4688 

1.90461 

640.0 

1.07333 

.165961 

5  394059 

.83404 

1.58184 

.2445S7 

.5000 

2.03158 

680.0 

.90795 

.140390 

5 . 559436 

.85961 

1.44857 

.223980 

.8313 

2.15856 

720.0 

. 76463 

.118728 

5.702763 

.88177 

1.32653 

.205110 

.5625 

2.28553 

760.0 

.64335 

.099476 

5.824040 

.90052 

1.21477 

.187830 

.5938 

2.41250 

PO  1 

.54137 

.083707 

5.926023 

.91629 

1.11242 

.172005 

.6250 

2.53948 

840.  U 

.45592 

.070496 

6  011463 

.92950 

1.01870 

.157514 

.6563 

2 . 6664  5 

880.0 

.58426 

.059415 

6.083132 

.94059 

.93288 

.144243 

.6875 

2.79342 

920 . 0 

.32658 

.050465 

6. 141013 

.94953 

.05428 

.132091 

.7188 

2.92040 

960 . 0 

.27952 

. 04 3220 

6.167871 

.95673 

K 

CO 

!*-- 

.120962 

.7500 

3.04737 

1000.0 

.24095 

.0  37253 

6.226458 

.96275 

.71640 

.110771 

.7813 

3.17435 

1040.0 

.21337 

.032992 

6.254021 

.96701 

.65604 

.101/39 

.8125 

3.30132 

1 080 . 0 

. 19408 

.030008 

6.27.3315 

. 96999 

.60077 

.  O', ,  893 

.8438 

3.42829 

1120.0 

.18029 

.027873 

6.287097 

.97212 

55016 

.  085066 

.  8750 

3.55527 

1160. 0 

.16927 

.0261/5 

.5.298122 

.97303 

.50381 

. 07 7900 

.9063 

3.68224 

1 200 . 0 

.16100 

. 024894 

6.306391 

.97511 

.46136 

.071337 

.9375 

3.80921 

124  0.0 

.15549 

. 024042 

6.311904 

.97596 

.42249 

. 065  526 

.9688 

3.93619 

1 78" . 0 

.  15273 

. 025616 

6.314660 

.9/638 

-  38690 

. 059823 

i .  oooo 

4.06316 

APPtNUf X  D 


1  II 


TAiii  £  0-19 

PVAV-'ORAf  l OK  EXPERIMENT  NO.  SL'J  FSRiES  [0  2**4  rAUMIAl  EXFUMrttNV 
PIE.TIIVLHALONATE  DROPS  2  Ml  D1A. ,  100  CM  IIQUSO  VISCOSITY 
NOMINAL  CONl'AMINATI  JO  DENSITY  30  GMS/SO  METE.?  OXI  OAK/ TOP  St#  *  ACE 
UII.USV£F0  11.3  KF’H,  All?  Tr.HPf..1ATUS£  60  PEG  F.,  RELATIVE  M'.IMIOIIY  37X 


EVAPORATION 

H 1 5 TOW  OF 

TF.S!  DRCP'.ET 

KLAl'JftE'w'  AND 

THEORETICAL 

rXVEPIMEN'AL  EVAPORATION  DATA 

THCOiiET'E 

HALF  Ut-E 

MOOLI.  DATA 

r  1  ME 

RESIDUAL 

MAS  5 

CtiKU’  ATI  Vt  M*SS 

MASS 

MASS 

TIME 

TIME 

MI  NUT'S 

MIC  ! GRAY.. 

FRACTIONS! 

MILL 'GRAMS 

TRACT  I0MAI. 

MILLS GRAMS 

FRACTIONAL 

FRACTIONAL 

MALL  L  iff) 

.0 

6. .3:973 

1.00C090 

.000060 

00000 

6.33913 

1 . 000000 

.0000 

.90000 

'5.0 

5.9J1.33 

.9.35670 

.40)799 

.06437 

5.89171 

.929419 

.053:5 

. 1C360 

3C.0 

5  54372 

.874574 

. >95410 

-.2548 

5.47587 

.  &6  3.^<'0 

.0667 

. 21120 

45.0 

5  '7630 

,81656.3 

-.162074 

.10344 

5 .08938 

.802351 

.1000 

.31600 

60  5 

...  82906 

,  761786 

1 .510060 

.23021 

4.73017 

.746105 

.  1 3*3:5 

.42,-39 

75.0 

4.4931  4 

708921 

1  .845191 

291 08 

4.79631 

.695"  19 

.1*67 

,52799 

90 . 0 

,  1 7C?i 

.657966 

2.168200 

.34203 

...  06601 

.6/45,0 

.2(00 

.6335? 

105  ,0 

3.86407 

.609559 

2.475059 

. 3904 4 

S . 79762 

599075 

.2333 

.73919 

1?0.0 

3 , 57336 

.563399 

?  765765 

.4.7530 

.5.52953 

.556743 

,2647 

.84,i79 

■35.0 

3,  294  77 

.5  5975' 

5 . 044.7.53 

. 40523 

7.28046 

.61 7494 

.3000 

,9503? 

150.0 

3.02025 

.47  rn 

3.316843 

.52229 

3.04892 

.it1/:  969 

.537,3 

1. 05548 

165.0 

2.77392 

.437536 

5.565216 

. 56 -4 1 

2.83373 

,4Cr022 

.  3667 

1 . 16158 

•150.0 

2.53'!  66' 

,39?3'7& 

3.807472 

.40053 

2.63372 

.415471 

.4000 

1.26718 

1*i.O 

2,30555 

.367702 

4.03357V 

, 63630 

2,44703 

.38*146 

,  4333 

1,37276 

210.0 

2.09360 

.  3,10531 

4  .2435.75 

.0*542 

2.27506 

. 558892 

.46  47 

1.4  7838 

225,0 

1.90579 

.300008 

•'••43734; 

.69999 

2.11449 

.333561 

.5000 

1.58398 

240.0 

1.72.:*  17 

.272620 

4.610959 

.  727,58 

1.96523 

.310018 

.5333 

1 .58958 

255.0 

1  ,57474 

.  2484  16 

\  .  7643821 

.  751!  8 

1.82654 

.288137 

.5667 

1.79517 

270.0 

1 .43746 

.226760 

4.901667 

. 77324 

1.69762 

. 267300 

.  6000 

1.90077 

285.0 

1.31634 

.707652 

5 . 022796 

.  7V235 

1.57750 

, 248898 

-6j3;' 

2.00637 

300.0 

1.21136 

.  191092 

5. 127773 

.60891 

1 . 46644 

.23133) 

,66 *7 

2.11197 

315.0 

1.12253 

. 1 77079 

5.215601 

.82292 

1 . 36294 

.215003 

.  7000 

2.21757 

330.0 

1.04985 

. 165615 

5.28927ft 

.83439 

1,264.74 

.199028 

.  7333 

2.32317 

345.0 

.99333 

.156698 

5,  .545805 

.84330 

5.17735 

.185724 

.  7667 

2.42077 

360.0 

.95295 

150328 

5.386181 

.34967 

1.09423 

. 172616 

.  3000 

2. 53  it, 

3  75 . 0 

,9246V 

.145870 

5.414444 

.85413 

1 .01700 

.160432 

.  hZZi 

2.65996 

390.0 

.90450 

.  142603 

5.43465? 

.85  73? 

.9452? 

.  144109 

.  8667 

7, 7-. 45. 

-  05 . 0 

88835 

,  140137 

5.450783 

.85986 

.87851 

.  136585 

.  9000 

:  .85116 

420.0 

.87624 

. 138226 

5.462895 

.86177 

.81650 

.  128803 

.9533 

2  95676 

4  55. 0 

.06816 

136955 

5.4  70971 

. 86305 

.75887 

.11971? 

.  966  / 

3  06236 

4  Si.  .  0 

. 864 1 2 

.156316 

5.475  0  08 

66368 

.70531 

.  111265 

i ..  our  jo 

3,  16795 
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TIME 

MINUTES 

.0 
2C.0 
<.0.0 
60.0 
80.0 
100.0 
120..0 
140.0 
160.0 
180.0 
200.0 
220.0 
240.0 
260.0 
280.0 
300.0 
320.0 
340.0 
360.0 
380 . 0 
400.0 
420.0 
440.0 
460.0 
480.0 
500.0 
520.0 
540.0 
560.0 
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T A8!_  f.  0-20 

EVAPORATION  EXPERIMENT  NO.  BLF4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
0 1  ETNTI.MALONATE  DROPS  2  MM  DIA.,  1000  CP  t  I  QUID  VISCOSITY 
NCMiMAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  CAK/TOP  SURFACE 
WIND SPEED  11.0  HPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  20X 

EVAPORATION  HISTORY  OF  VEST  DROPLET  MEASURED  AND  THEORETICAL 


EXPERIMENTAL  EVAPORATION  DATA 


RESIDUAL 

MASS 

CUMULATIVE  MASS 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

6.72609 

1.000000 

.000000 

.00000 

6.18235 

.919161 

.543732 

.08084 

5.65477 

.840723 

1.071314 

.15928 

5.14872 

. 765486 

1.5  77362 

.23451 

4.65883 

.692650 

2.067260 

.30735 

4.18508 

.622216 

2.541007 

.37778 

3 . 73825 

.555784 

2.987036 

.44422 

3.31834 

.493353 

3.407743 

.50665 

2.91996 

.434125 

3.806127 

.56588 

2.54312 

.378097 

4.182971 

.62190 

2.19319 

. 3260 72 

4.532897 

.67393 

1  87018 

.278049 

4.855906 

.72195 

1 . 5 7409 

.234027 

5.151999 

.  76597 

1.30491 

.194008 

5.4211/3 

.80599 

1.06266 

.157990 

5.663430 

.84  201 

.85270 

.  126775 

5.873386 

.87522 

.67505 

.  100562 

6.051042 

.89964 

.52969 

.078752 

6.196396 

.92125 

.41664 

.061944 

6.309449 

.93806 

.33589 

.049938 

6.3902G1 

.95006 

.28205 

.041934 

6.444036 

.95  807 

.24437 

.036331 

6.481721 

.96367 

.21745 

.03232. 

6.508638 

.96767 

. 19591 

.029128 

6.530172 

.97087 

.  17976 

. 026726 

6.546322 

.9732  7 

. 16900 

.025126 

6.557089 

.97487 

. 15825 

.023525 

6.56785  7 

.97648 

.  1<>  746 

.021924 

6.578624 

.97808 

. 14208 

.021124 

6.584008 

.97888 

THEORETICAL  HALF  UFE  MCOEL  DATA 


MASS 

MASS 

TIME 

TIME 

MILLIGRAMS 

FRACTIONAL 

F OP  CHORAL 

HALF  ■  1. 

6.72609 

1  .000000 

.0000 

.00000 

6.08267 

.904340 

.0357 

.14506 

5.50080 

.817830 

.0716 

.29013 

4.97459 

. 739596 

.1071 

.43519 

4.49872 

.668846 

.1429 

. 58023 

4.06837 

.604864 

.1/86 

,72532 

3.67919 

.547003 

.2143 

.87038 

3.32723 

.494676 

.2500 

1.01544 

3 , 00895 

.447355 

.2857 

1.16051 

2.72111 

.404561 

.3214 

1 .30557 

2.46081 

.365861 

.3571 

1.45063 

2.22541 

.330862 

.3929 

1.59570 

2.01252 

.299212 

.4286 

1 .740  76 

1  .82001 

.270589 

.4643 

1 .ttflS 82 

1 .64390 

.244  704 

.5000 

2.03089 

1.48846 

.221296 

.535/ 

2.17593 

1.34607 

.200127 

.5714 

2.32101 

1.21730 

, 180982 

.6071 

2 . 46608 

1.10086 

.163670 

.6429 

2.61114 

.99555 

.148013 

.6786 

2 .  75620 

.90031 

.133854 

.7143 

2.90127 

.81419 

.121049 

.  7500 

3.04633 

.  736  30 

.  109470 

7857 

3.19140 

.66587 

.098998 

.6214 

3.33646 

.60217 

.089528 

.8571 

3.48152 

.54457 

.080963 

.8929 

3.62659 

.49247 

.073218 

.9285 

3.77165 

.  ^4i>36 

.066214 

.<‘643 

3.91671 

.*0276 

.059680 

.0000 

4 . 06 1 78 

i  ,'9 
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TABU-  0-27 

EVAPG<MT:ON  EXPERIMENT  KO.  81 '5  SERIES  10  2**4  TAfrTORIAL  EXPERIMENT 
D 1 1  MiYLWAt.OHAl  F  DROPS  2  MK  0 1 A . ,  US'  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  OCRS  try  JO  GMS/SC  MEIER  CM  tlMC/BOTTOM  SLHK 'ACI¬ 
NI  W9SPEED  3.0  MP!I,  AIK  TEMPERATURE  60  DEC  f.  ,  RELATIVE  HUMIDITY  MX 


EVAPORATICd 

HISTORY  Of 

TEST  DROPLET 

MEASURED  AMO 

TilECRET  1  CAl, 

exper; 

IKLMAL  EVAPORATION  DATA 

THEOREIICAL  ii/.L T  LIFE 

MOTEL  DATA 

RESIDUAL 

HASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

Him  Oft, 

TRAC!  ONW. 

MILLIGRAMS 

TRACT  1 0.1  A L 

MILL  1  GRAMS 

FRACTIONAL 

/PACT  I ORAL 

UAL  r - L 

.0 

ft.  07500 

1 .000.000 

.000000 

. 00000 

6 .07500 

1 . 000000 

.  0000 

. 00000 

10,  c 

:>.  74245 

.945259 

.53255? 

.05474 

5.71518 

.940/ ?  1 

,026.3 

..V-35C8 

60 . 0 

>.4.1632 

. 394868 

.638678 

. 10513 

5.37645 

.383050 

.  0526 

.17517 

90.  U 

5 .  '11561 

,847015 

.929386 

. 15299 

S  ,05623 

.832630 

.0789 

.26425 

120.0 

4  ..86371 

.800611 

1.211285 

. 19939 

4.75863 

.75,3314 

.1053 

.35234 

ISO,  0 

4.59063 

. 755659 

1.41543  75 

,24434 

4 .4767.3 

.736919 

.1316 

.44042 

180.0 

*...32416 

.711793 

1..  >50358 

.28821 

4.21163 

. 693272 

.157? 

. 52851 

2)0.0 

4, 1, o42> 

.  >5690 15 

2.010733 

.33098 

3  962)8 

.652210 

.1842 

.61659 

210.0 

3.81320 

.627687 

2.26 1800 

.37231 

3.72750 

.41350! 

,2103 

.70467 

270. 0 

3.57094 

.537810 

2 .304057 

.41219 

3. 506  73 

,577239 

.23,66 

. 79276 

200.0 

3.31750 

.549227 

2.737504 

.45042 

3.29903 

.54305,0 

.2632 

.  88084 

330 .0 

7.11286 

.  5 124 On 

2.962143 

.40/60 

3.10363 

.5(0886 

.889  5 

.96893 

360.0 

2.89923 

.4  77240 

3.175769 

.52276 

2.91980 

.480626 

.3158 

1.05701 

jvo  .  c 

2.69882 

.4  44250 

3.37618.1 

.55575 

2.74687 

.452159 

,3421 

1.14310 

420.0 

2.51162 

.41.3435 

3.563380 

.50656 

2,58417 

,425378 

.3564 

1.23318 

450.0 

2..  .1764 

.384796 

3.737365 

.61520 

2.43112 

.400184 

.3947 

i ,32127 

'.SO .  0 

2 . 1  ,'686 

.358332 

3.898135 

.6*167 

2.28712 

.376481 

.421! 

1 , 40935 

510.0 

2.02931 

.534062 

4.04569? 

.66596 

2.15166 

,354183 

.4474 

1.49 743 

540  e 

1  .89276 

.31156* 

4,182237 

.,••'184? 

2.02422 

. 333205 

.4737 

1.5855? 

570.0 

1.76723 

. 290902 

4.30/770 

.70910 

1.90433 

.313470 

.5080 

1 ,67360 

600 .  li 

. .65491 

.272*.  13 

4.420039 

. 72759 

1 , 79154 

. 294903 

.5263 

1.70169 

630  o 

1.5558) 

. 256100 

6.51919/. 

.74  390 

! . 685*3 

.27743A 

.5526 

1.849/7 

660 . 0 

1.46991 

.241961 

4.605085 

.75804 

i .  58560 

.261004 

5/89 

1.53786 

690. 0 

1 . 39724 

.229993 

4 . 47776? 

. 77000 

1  49169 

.245545 

.  605  3 

2.02594 

720 . 0 

1.33777 

.2202 ID 

4 . 73  7225 

.  77979 

1.40333 

.231002 

.6316 

2. 1 1402 

750.0 

1 . 28932 

.21 2234 

.  705677 

.  78777 

1.32022 

.217320 

.6579 

2.2021 1 

780.0 

1.24748 

.205346 

4 .827521 

. 79465 

1.2420? 

.  20444.0 

.6842 

2.29019 

810.0 

1  71004 

.199183 

4.864961 

. 0008? 

i .  161446 

,192339 

.7105 

2.37828 

840,0 

1 . 1 7700 

1 93  746 

4 .897296 

. 60625 

1 .09925 

..  1 8094  /' 

7363 

l .  *6630 

070,0 

1 . 14837 

.  189031 

4 . 926626 

.81097 

1 .034(4 

. "  73230 

.  7652 

7.55445 

905 . 0 

1 .  1 74  1 5 

.185045 

4  950652 

. 81496 

.97289 

.  .601*7 

.  7895 

2.64253 

930.0 

1 . 10653 

.182145 

4.9684  71 

.81786 

.9)577 

'50c*-' 

.8156 

c  .  73062 

960.0 

1.05332 

.  1  73/970 

4  981685 

62003 

bit  1 06 

. ’41/33 

.842) 

2.818/0 

990.  C, 

1.08010 

17779* 

*  994899 

.82,221 

, 81006 

. 133343 

..  8664 

2 , 90678 

020 . 0 

'  06909 

.  175982 

.  T 059 10 

.82402 

. 76208 

. 125445 

.  89*  7 

2.99487 

050.0 

1 . 0602*. 

. 17*532 

5.014 7/0 

1)754  t 

,  71694 

-j  -  ' 

,9?r 

,5 ,  06295 

08.0 . 0 

1  053*7 

173444 

i , 071327 

.  82656 

.67448 

. .1)025 

,  94  74 

.  1/(06 

1  1(5.0 

1  04 97  7 

.  179 71 9 

S. 025731 

82720 

. 63453 

104450 

.  973  7 

3  25912 

140.0 

t.O/,7?;? 

.  s.\ " 

!j  «  '-,*2 

.  W1  T  0*3 

.  59695 

,  09826.3 

t . 0000 

3  . 34 72 1 
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TABU  D-22 


EVAPORATION  EXPERIMENT  NO.  8I.F6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIE  rl,VLMALONAT2  DROPS  2  MM  DiA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOH  SURFACE 
WlNDSfllEO  2.9  HPH,  AiR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  37X 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MODEL  DATA 

1 1MS 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF  - L I  FES 

,0 

6.33804 

1.000000 

.000000 

.00000 

6.33804 

1.000000 

.0000 

.00000 

40.0 

5  83103 

.927894 

.457009 

.07211 

5.80431 

.915789 

.0323 

.12691 

30.0 

5 .43822 

.858028 

.899826 

.14197 

5.31553 

.838670 

.0645 

.25382 

120.0 

5.01243 

.790849 

1.325611 

.20915 

4,8679! 

.768046 

.0968 

.38074 

160.0 

4.60568 

. 72635  7 

1 . 734364 

.271564 

4.43798 

.703368 

.1290 

.50765 

200.0 

4.20912 

.664104 

2.128925 

.33590 

4.08257 

.644137 

.1613 

.63456 

240.0 

3.83159 

.604538 

2.506455 

.39546 

3.73877 

.589894 

.1935 

.76147 

200.0 

3. 47 1C? 

.547660 

2.866953 

.45234 

3.42393 

.540219 

.2253 

.88838 

320.0 

3,12762 

.493468 

3.210419 

.50653 

3.13560 

.494727 

.2581 

1 .01530 

360.0 

2.8011V 

.741964 

3.536855 

.55804 

2.87155 

.453065 

.290.3 

1.14221 

400.0 

2.49179 

.393147 

3.846258 

.60635 

2.62973 

.414913 

.3226 

1.26912 

440.0 

2.20225 

.347466 

4.135792 

.65253 

2.40828 

.379973 

.3548 

1.39603 

4f>0 ,  0 

1.93826 

.305814 

4.399779 

.69419 

2.20548 

.347975 

.3871 

1.52294 

020.0 

1 . 70266 

.268642 

4.635380 

.73136 

2.01976 

.318672 

.4194 

1.64986 

560.0 

1.49261 

.235500 

4.845434 

.76450 

1.84967 

.291836 

.4516 

1.77677 

600.0 

1.30810 

. 206389 

5.029941 

.79361 

1.69391 

.267261 

.4839 

1 .90568 

640.0 

1.15198 

.181757 

5.136061 

.81824 

1.55126 

.244754 

.5161 

2.03059 

680.0 

1.02425 

.161603 

5.313797 

.83840 

1.42063 

.224144 

.5484 

2.15751 

>70.0 

.91922 

.145032 

5.418825 

.85497 

1.30100 

.205268 

.5806 

2.28442 

760.0 

.83122 

.131148 

5.506820 

.86835 

1.19144 

.187933 

.6129 

2.41133 

800.0 

.75742 

. 119504 

5.580623 

.83050 

1.09111 

.172152 

.6452 

2.53824 

840.0 

.69497 

.109651 

5.613071 

.89035 

.99923 

.157655 

.6774 

2.66515 

880.0 

.64388 

.101589 

5.694165 

.89841 

.91508 

.  144379 

.7097 

2.79207 

920.0 

.60130 

.094872 

5.736744 

.90513 

.83802 

.132221 

.7419 

2.91898 

960.0 

.56440 

.089049 

5 . 773644 

.91095 

.76745 

.121087 

.7742 

3.04539 

1000.0 

.53317 

.084123 

5.804869 

.91588 

.70282 

.110890 

.8065 

3.17280 

1040.0 

.50763 

.  080092 

5.830416 

.91991 

. 64364 

.101552 

.8387 

3.29971 

1030.0 

.48776 

.07695  7 

5.850286 

.92304 

.58944 

.093000 

,8710 

3.42663 

1120.0 

.47556 

.074718 

5.864479 

.92528 

. 53980 

,085168 

.9032 

3.55354 

1160.0 

.46221 

072926 

5.875834 

.92707 

.49434 

077996 

.9355 

3.68045 

1200.0 

.45369 

.071583 

5.884349 

.92642 

.45272 

.071428 

.9677 

3.80736 

12-.0.C 

45086 

.071135 

5.887188 

72887 

.41459 

.065413 

1 . 0000 

3.93427 
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TABLE  D-23 


EVAPORATION  EXPERIMENT  NO.  8LE7  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETMYLMALONATE  DROPS  2  MM  DIA.,  i 00  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  38% 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  AND 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DAYA 

THEORETICAL  HALF  LIFE 

MODEL  DATA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF  -1.1  FES 

.0 

5.81087 

1.000000 

.000000 

.00000 

5.81087 

1.000000 

.0000 

.00000 

15.0 

5.45960 

.939549 

.351273 

.06045 

5.41005 

.931023 

.0294 

.10311 

30.0 

5.12044 

.881183 

.690432 

.11882 

5.03638 

.866803 

.0538 

.20622 

45.0 

4.79339 

.824901 

1.0  1  7480 

.17510 

4.68945 

.807014 

.0682 

.30934 

60.0 

4.47442 

. 770008 

1.336451 

.22999 

4.36599 

.751348 

.1176 

.41245 

75.0 

4.16756 

.717201 

1.643310 

.28280 

4.06483 

.699522 

.1471 

.51556 

90.0 

3.87685 

.667172 

1.934018 

.33283 

3.78445 

.651271 

.  1 765 

.61867 

105.0 

3.59826 

.61  28 

2.212614 

.38077 

3.52341 

.606348 

.2059 

.72178 

120.0 

3.33177 

.573369 

2.479097 

.42663 

3.28037 

.564524 

.2353 

.82489 

135.0 

3.07740 

.529594 

2.733467 

.47041 

3.05410 

.525585 

.2647 

.92801 

150.0 

2.83111 

.487209 

2.979761 

.51279 

2.84344 

.489331 

.2941 

1.03112 

165.0 

2.59693 

.446908 

3.213943 

.55309 

2.64731 

.455578 

.3235 

1.13423 

180.0 

2.37486 

.408692 

3.436012 

.59131 

2.46470 

.424154 

,3529 

1.2.37.54 

195.0 

2.16490 

.372561 

3.645968 

.62744 

2.29469 

.394897 

.  3824 

1.34045 

210.0 

1.97110 

.339208 

3,839774 

.66079 

2.13641 

.367658 

.4118 

1.44356 

225.0 

1 . 79344 

.308636 

4.017428 

.69136 

1.98905 

.342298 

.4412 

1.54668 

240.0 

1 .63194 

.280842 

4.178934 

.71916 

1.85185 

.318687 

.  4  706 

1.64979 

255.0 

1.49062 

.256523 

4.320250 

.74348 

1.72411 

.296705 

.5000 

1.75290 

270.0 

1.36949 

.235677 

4.441379 

.76432 

1.60519 

.276239 

.5294 

1 .85601 

285.0 

1 . 26048 

.216917 

4.550395 

. 78308 

1.49447 

.257185 

.5588 

1.959V 

300.0 

1.16357 

.200241 

4.647297 

.79976 

1.39138 

.239445 

.5882 

2.06223 

315.0 

1 . 08282 

.186344 

4.728050 

.81366 

1.29541 

.222929 

.6176 

2.16535 

33C.0 

1.01418 

.174532 

4 . 796689 

.82547 

1.20606 

.207552 

.6471 

2.26646 

345.0 

.95362 

.164109 

4.857253 

.83589 

1.12287 

.193235 

.6765 

2.37157 

360.0 

.90113 

.155076 

4.909742 

.84492 

1.04541 

. 1 79907 

.  7059 

2.47468 

375.0 

.85671 

.147433 

4.954156 

.8525  7 

.  97330 

.167497 

.7353 

2.57779 

390.0 

.82038 

.141179 

4.990495 

.85882 

.90617 

.155944 

.764  7 

2.68090 

405.0 

.79211 

.136316 

5,018758 

.86368 

.84366 

.145187 

.7941 

2.78402 

420.0 

. 76789 

.132146 

5.042984 

.  86785 

,78547 

.135172 

.8235 

2.0871.3 

435.0 

.74770 

.128672 

5.063172 

.87133 

.73129 

.  125849 

.  8529 

2.99024 

450.0 

.73155 

. 125893 

5.079322 

.87411 

. 68085 

.  1 1  .’168 

.  8824 

3  09335 

465 . 0 

. 71943 

.123808 

5.091435 

.87619 

,63388 

.109086 

.9118 

3.19646 

480.0 

.71136 

.122419 

5 . 0995 1  1 

.87758 

.890)6 

.101 562 

.9417 

3.29957 

495  0 

.70528 

121029 

5. 107586 

.8/697 

. 54945 

. 094556 

.  9/06 

J .  40269 

510.0 

. 699~5 

. 1 203  54 

5.111623 

.87967 

. 81 155 

. 088034 

! ,  0000 

3.50580 
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TABLE  0-24 


EVAPORATION  EXPEXIMEMI  NO.  8LF8  SERIES  ID  2**4  FACTOR I  At  EXPERIMENT 
OIETHYLMALONATE  DRO!  S  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SG  MEYER  O'  OAK/BOTTOM  SURFACE 
UIHDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DE!i  F. ,  RELATIVE  HUMIDITY  SOX 


EVAPORATION 

HISTORY  OF 

TEST  DROPLET 

MEASURED  4N0 

THEORETICAL 

EXPERIMENTAL  EVAPORATION  DATA 

THEORETICAL  HALF  LIFE 

MOO  El.  DMA 

TIME 

RESIDUAL 

MASS 

CUMULATIVE  MASS 

MASS 

MASS 

TIME 

TIME 

MINUTES 

MILLIGRAMS 

■ACTIONAL 

MILLIGRAMS 

FRACTIONAL 

MILLIGRAMS 

FRACTIONAL 

FRACTIONAL 

HALF-LIFE 

.0 

6.59674 

1.000000 

.000000 

.00000 

6.59674 

1 .000000 

.0000 

.00000 

15.0 

6.20679 

.940887 

.389952 

.05911 

6.15493 

.933026 

.0313 

.10001 

30.0 

5.83275 

.834187 

.763988 

.11581 

5. 74271 

.870538 

.0625 

.20002 

45.0 

5.47463 

.829900 

1.122106 

.17010 

5.35010 

.812234 

.0938 

.30003 

60,0 

5 .1324 3 

.778025 

1.464309 

.22197 

4.9V924 

.757836 

.1250 

.401X14 

75  1 

4.80216 

.727960 

1.794575 

.27204 

4 „ 66442 

.707080 

.1563 

.50005 

90,0 

4.47986 

.679102 

2.116881 

.32090 

4.33203 

.659724 

.1875 

.60006 

105.0 

4.16949 

.632053 

2.427252 

.36795 

4.06056 

.615540 

.2138 

..70008 

120.0 

3.87106 

.536813 

2.725684 

.41315 

3 . 78861 

.574315 

.2500 

.8009 

135.0 

3.58058 

.542780 

3.016158 

.45722 

3.53487 

.5.35851 

,2813 

.90010 

150.0 

3.29806 

.499954 

3.298674 

.50005 

3.29812 

.499963 

.3125 

1.00011 

165.0 

3.02351 

.,453334 

3.573232 

.54167 

3.07723 

.466478 

.3438 

1.10012 

180.0 

2.75691 

.41  7920 

3.839332 

.58208 

2.07114 

.435236 

.3750 

1.20013 

195.0 

2.49827 

.378712 

4.098474 

.62129 

2.67885 

.406087 

,.4063 

1.30014 

210.0 

2.25156 

.341314 

4.345170 

.65869 

2.49943 

.378889 

.43/5 

1.40015 

225.0 

2.01679 

.305726 

<.579945 

.69427 

2.33204 

.353514 

.4680 

1.50016 

24C.0 

i.im 

,271947 

4.802774 

.72805 

2.17585 

.329858 

.5000 

1 .60017 

255.0 

1.58307 

.239978 

5.01.3667 

. 76002 

2.03013 

.307747 

.5313 

1.70018 

270.0 

1.38014 

.2092:15 

5.216601 

•7V078 

1., 89416 

.287136 

.5625 

1.80019 

285.0 

1.19710 

.131468 

5 .599640 

.81853 

1.76730 

.267905 

.5938 

1.90020 

300.0 

1.03794 

.157341 

5.558804 

.84266 

1.64894 

.249963 

,6250 

2.00022 

315.0 

.89469 

.135626 

5.  .70205  2 

.06437 

1 .53350 

.233222 

.  656? 

2.10023 

330.0 

76736 

.116329 

5 .829582 

. 88368 

1.43546 

.217602 

.6875 

2.20024 

345.0 

.65594 

.099434 

5,940797 

.90057 

1.33932 

.203028 

.7188 

2.30025 

360.0 

.56044 

.084958 

6.036296 

.91504 

1.24962 

.189431 

.  7500 

2.40026 

375.0 

.48086 

.072894 

6.115878 

.92711 

1.16593 

.176744 

.781.3 

2,50027 

390.0 

.41720 

.063243 

6.1 79543 

93676 

1 .08784 

.164906 

.8125 

2.60023 

405 . 0 

.36945 

.056004 

6.227293 

.94400 

1,01499 

. 153862 

..8438 

2 , 70029 

420.0 

.35363 

.050576 

6.263104 

.94942 

.94701 

.143557 

.6750 

2.80030 

435.0 

.30976 

. 046956 

6.286979 

.95504 

.88358 

. 133943 

.9063 

2.90031 

450.0 

, 29782 

.045147 

4.298917 

.95485 

.82441 

. 12497? 

.9375 

3.00037 

465.0 

. 28986 

. 043940 

6.306875 

.1*5606 

, 76919 

, 1 1660? 

.9688 

3.10033 

4  83  .0 

. 23589 

.04335/ 

6.310854 

95666 

71768 

.  108793 

1 . 0000 

3.70055 
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EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


TABLE  E-l 


E  -'AF''  RATION  EXPERIMENT  NO.  CI.F1  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D  E ri!Y!  HAI.ONATE  DROPS  2  MM  OIA.,  100  CP  LICHJID  VISCOSITY 
NOMUAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICICORY/TOP  SURFACE 
WIND SPEED  3.0  MPM,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  45% 

EVAPORATION  SATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


************  TIME  *************  *****  EVAPORATION  rate  ***** 


MINUTES 

FRACTIONAL 

HALF -LI  FES 

MiCKOGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.  0000(5 

.00000 

.00000 

30,0 

.034'- 

<2187 

-17.91234 

-19.61007 

60,0 

.0690 

24374 

-15.9.3023 

-19.04545 

90.0 

.1034 

365! 

-14.16837 

-18.44951 

120.0 

.1379 

.487,7 

-12.92038 

■  18.31362 

150.0 

.1724 

.60944 

-11.81920 

-IS. 22875 

180.0 

.2069 

.73  21 

-10.64463 

-17.83216 

210.0 

.2414 

.86  03 

-9.61686 

-17.47077 

240.0 

.2759 

.97  95 

-8.80934 

-17.34543 

270.0 

.3103 

1.C  "482 

-7.92842 

-16.88488 

300.0 

.3448 

1.21869 

-7.12088 

-16  36456 

330.0 

.3793 

1.74055 

-6.38678 

-15.79822 

360.0 

.4138 

1 .4624? 

-5  .65268 

-14.99577 

390.0 

.4483 

1.584*' 

-4.99197 

-14.14859 

420.0 

.4826 

1.7061/ 

-4.40466 

-1.3.28563 

460.0 

.5172 

1.8280 

-3.74,597 

■11.94478 

480.0 

.5:517 

1 .9499- 

3. 03327 

10.32788 

510.0 

.'.862 

2.071,  ' 

2.4  598 

0.71274 

540.0 

.6207 

2.1936m 

1 „ 9821 1 

•'.V' 58.35 

570.0 

.655? 

2.31550 

1 .6 >505 

-4.01)190 

600.0 

.689? 

2.43737 

1  3  IT 

5.0300, 

630.0 

.7241 

2.55924 

l.i  7.  . 

3,'  '.'5768 

660.0 

.  758/; 

2. 66111 

,. '  ,)>  •'  ' 

3.  181 ?1 

690.0 

.  793 1 

2.80298 

-  -5.40  ( 

■  ?  cle'U 

720.0 

.3276 

2,92485 

1 3P  7 

2.  070  77 

750.0 

.862’ 

3,04672 

:67-*6 

1  4JV  ’•  ’  1 

780.0 

.  B96< 

3  16858 

•  v.  • 

1.  ?V;i/4 

s’o.o 

93 1( 

3 . 29043 

?i ,  :  ,5 

840.0 

.965 

3. 41.’ 52 

>4  >;■■ 

Mi  76 

870.0 

: .  ooo'  > 

3.53419 

1  .  .13 

NORMAL  IT' 

D:  MICRO1.  RAMS 

PI  H  MIN’.m  PFi 

•  R-  I  ■  i  Jills)  CON  ■  ' 

‘  MAIi  MN  iMT 
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TABLE  E-2 


EVAPORATION  EXPERIMENT  NO.  GLF2  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETNYLHALONATE  DROPS  2  MM  DIA. ,  1000  CP  LiOUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  OH  HICKORY/TOP  SURFACE 
WIND SEE ED  3.0  MPh,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUKIOITY  39X 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

***** a ******  jimp  *************  *****  EVAPQRAT 1  ON  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF -i.  I  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

■OCOOC 

.30.0 

.0294 

.11354 

-16.00364 

17.28698 

60.0 

.0588 

.22708 

-14.82906 

-17.30391 

90.0 

.0882 

. 34063 

13.72791 

-17.30485 

120.0 

.1176 

.45417 

-12.77354 

-17.40154 

150.0 

.1471 

.56771 

-11.96602 

•17.63494 

180. C 

.1765 

.68125 

-11.15852 

-17.80293 

210.0 

.2059 

.794  79 

-1G. 35098 

-17.88458 

240.0 

.2353 

.90833 

-9.69027 

-18.15285 

27G.0 

.2647 

1.02188 

-9.02958 

18.35541 

300.0 

.2941 

1.13542 

-8.29547 

18.29410 

330.0 

.3235 

1.24896 

-7.63477 

-18.26344 

360.0 

.3529 

1.36250 

-7.04748 

-18.28878 

390.0 

.3824 

1.47604 

-6.46019 

-18.17836 

420.0 

.4118 

1.58958 

-5.87290 

-17.89777 

450.0 

.4412 

1.70313 

-5.28560 

-17.40876 

480.0 

.4706 

1.81667 

-4.69831 

- 16.67109 

510.0 

.5000 

1.93021 

-4.11103 

15.64594 

540.0 

.5294 

2.04375 

-3.52374 

-14.30041 

570.0 

.5588 

2.15729 

-3.00987 

12.94863 

600.0 

.5882 

2.27083 

-2.56939 

-11.65109 

630.0 

.6176 

2.38438 

,..12894 

10.10639 

660.0 

.64/1 

2.49792 

1.76186 

8.70142 

690.0 

.6765 

2.61146 

-1.54163 

7.89245 

r20.G 

.  7059 

2  72500 

1.32141 

6. 98/, 22 

750.0 

.7353 

2.85854 

1.10117 

-5.98163 

780 . 0 

.76-47 

2.95208 

1.02/75 

5.7312, 

810.0 

.7941 

3.06563 

.95435 

-5.45663 

840.0 

.8235 

3.17917 

-  .80751 

••v  71813 

870.0 

.8529 

3.29271 

.66070 

3.95070 

900.0 

.8824 

3.40625 

.5 .388 

3.10119 

930.0 

.9118 

3.51979 

36706 

?. 2381 7 

96u .  9 

.94  12 

3.63353 

.22022 

1.35119 

990.0 

.9706 

5/4688 

.  1 4682 

. 90463 

1 020 . 0 

1 .0000 

5  86042 

.07341 

.45328 

NORMALISED:  MICRCK.RAMS  PER  MINUIt  PER  IRALflON  n>  LIQUID  LON  TAM  (NAT  ICN  REMAINING. 
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TABLE  E-3 


EVAPORATION  EXPERIMENT  NO.  GLF3  SERIES  ID  2**4  FACTORIAL  EYPEi  MENT 
DIET FiYLMALONATE  DROPS  2  MM  DJA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  .30  GMS/SQ  METER  OM  H I CKORY/TOP  SURFACE 
UIHDSPF.ED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F-,  RELATIVE  HUMIDITY  40% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  TIME  *****t?'*******  *****  EVAPORAT I  OM  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF- LI  FES 

MICROGRAMS  ’>ER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

15.0 

.0417 

.17906 

-43.33708 

-49.09026 

30.0 

.0833 

.35811 

-37.95360 

-48.64809 

45.0 

.1250 

.53717 

-33.44632 

-48.62185 

60.0 

.1667 

.71622 

-29.87336 

-u9.il 170 

75.0 

.2083 

.89528 

-26.37908 

-49.11948 

90.0 

.2500 

1.07433 

-23.41818 

■49.43577 

105,0 

.2917 

1.25339 

-20.72644 

-49.62528 

120.0 

.3333 

1.43244 

-18.03467 

-48.88930 

135.0 

.3750 

1.61150 

-15.34295 

-46.86356 

150.0 

.4167 

1.79056 

•  12.65120 

-43.15112 

165.0 

.4583 

1 .96961 

- 10.49781 

-39.64514 

100. 0 

.5000 

2. 1-.867 

-8 .83275 

36.89266 

195.0 

.5417 

2.32772 

-7.2677? 

-32.86795 

210  a 

.5833 

2.50678 

5.65266 

•27.46245 

225.0 

.6250 

2.68583 

-4.30631 

-22.1/833 

240.0 

.6667 

2.36499 

■3.23010 

-17.41758 

255.0 

.7083 

3.04394 

-2.42256 

■  13.54151 

2/0.0 

.7500 

3.22300 

2.15340 

•12.44198 

285.0 

,7917 

3.40206 

-1.88422 

•11.21692 

300.0 

.8333 

3.58111 

1  .61506 

-9.37123 

315.0 

.8750 

3.76017 

-1.34  5°/ 

■8.41313 

330.0 

.9167 

3 , 93022 

.80  753 

5.117/8 

345.0 

.9587 

4.11828 

53837 

3.443/1 

360.0 

1 . 0000 

4.29733 

.26916 

1  729/V 

NORMA  1  I  ZED 

Mi  CROiiRAMS 

P'K  MINUTE  PER 

FRACTION  Of  LIQUID  CON 

AMI NA T ION  Ri  MA! 
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TABLE  E-4 


EVAPORATION  EXPERIMENT  NO.  GL.4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETMYLMAl.QNATE  DROPS  2  MM  DIA-,  1000  CP  LIU’JID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  CMS/SO  METER  ON  HICKCRY/TOP  SURFACE 
WI NOSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.e  RELATIVE  HUMIDITY  30% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  f  *************  ■*■**»*  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF  -  i.  J  FES 

KICROfiRAHS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

10.0 

.0270 

.10177 

39,03028 

-41.53702 

20.1 

.0541 

.20353 

-33.49193 

-43.73419 

30.0 

.0811 

.30530 

37.41528 

-45.50179 

40.0 

.108! 

.40707 

-35.53102 

46.30393 

50.0 

.  1351 

.50883 

33.57762 

-46.63414 

61  0 

.  1622 

,61060 

-i  ..  76257 

■4  7.64706 

70.0 

.1392 

.71236 

-30.41676 

■4r. 09169 

60.0 

.2162 

.81413 

-28.80164 

-60.08732 

90.0 

.2432 

.91690 

-27.18663 

-51.00483 

100.0 

.2703 

1.01766 

-25.34076 

-52.40859 

110.0 

.2973 

1.11943 

-24 .49486 

-53.81227 

120.0 

.3243 

1.22120 

-22.87985 

-54.60001 

130.0 

.3514 

1.32296 

-21.53395 

•65.71274 

140.0 

.3784 

1.42473 

-20.45727 

-57.64461 

150.0 

.4054 

1.52649 

-19.11139 

-58. 743  SI 

160.0 

.4324 

1.62826 

-17.76553 

-59. <  262 

170.0 

.4595 

1 . 73003 

•  ’  6 . 68884 

61  >4209 

130.0 

.4865 

1.83179 

-15.61212 

■62.97192 

190.0 

.5135 

1.93356 

14.53543 

■64.4  7382 

200.0 

.5405 

2.03535 

13.45872 

65.76878 

210.0 

.5676 

2. 13709 

•  1 2. 38203 

66.75250 

220.0 

.5946 

2.23886 

11.30531 

67.28909 

230.0 

6216 

2  34062 

10.22062 

67.20718 

*.'40 .  '.I 

.1:486 

2.44239 

-9  15191 

66.29678 

TVI.O 

.6757 

2.54416 

8.07621 

64.31435 

•  VxU.O 

.  702  7 

2,64592 

7.26775 

63.5  7304 

cVO.O 

.  7297 

2.  74  769 

6.46018 

61.91934 

280 . 0 

.  7568 

2.84946 

5.38351 

■56.07352 

2VU ,  0 

.  78  33 

2.95122 

4 . 5  7600 

51 .45465 

500.0 

.8108 

3.06  '99 

4.03759 

48.82875 

510.0 

.  83  78 

3.15  75 

3.49976 

45.28086 

520.0 

.  8649 

3.25652 

2 . 96092 

40.  >2754 

5  50.0 

,8919 

3  558  v 

, . 42359 

55 . 1 3295 

540.0 

.9189 

3  466  > 

1.61 604 

24. 50171 

5"  .0 

.  94  59 

5  56187 

.  .0  76  70 

16.617  60 

560' .  0 

.9730 

3 . 6635V 

.80756 

1 2 . 70856 

5  :o .  o 

1 . 0000 

5 .  766  35 

2*918 

4  .  >64  1 0 

i  i  '■  W  M  A  L  I.M  r 

:  M  i  f  RfVtPAMS 

I  f  K  IliK'IlT  i'i  k 

f  RAC  I  i  ON  of  i  1  01)1/1  CON  i 
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TABLE  E-5 


EVAPORATION  EXPEP. iMENl  NO.  GLF5  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
D I E  THYLMALONATE  DROPS  2  MM  DIA.,  100  OP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  50  GMS/SO  METER  ON  HICK0RY/B0T10M  SURFACE 
UINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  58% 

EVAPORATION  RATE  I  OR  A  DROPLET  IN  A  UNIFORM  ARRAY 

*  *  *  *  «  *  *  ★  *  *•  *  *  time  *****  ********  *****  evaporation  RA )  t  ***** 


MINUTES 

FRACTIONAL 

HALF  - L I  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

50.0 

.0.345 

.09382 

-11.15850 

-11.87519 

60.0 

.0690 

.18765 

-10.64463 

-12.06770 

90.0 

.1034 

.28147 

-10.13074 

-12.24580 

120.  0 

.1379 

.37530 

-9.54346 

-12.30357 

150.0 

.1724 

.46912 

-9.02959 

- 12.42327 

180.0 

.2069 

.56295 

-8.51570 

■12.50389 

210.0 

.2414 

.65677 

-8.00182 

-12.55201 

240.0 

.2759 

.75060 

7.56136 

•12.677  |6 

270.0 

.3103 

.84442 

-7. 12088 

-12.75955 

500.0 

.3448 

.93825 

-6.68042 

-12. 79895 

350.0 

.3793 

1.03207 

-  6. 16654 

-12.62087 

360.0 

.4138 

1.12590 

-5.57925 

■12. 17053 

390.0 

.4483 

1.21972 

-5.06538 

11.75190 

420.0 

.4828 

1.31355 

■4.62490 

-11.39104 

450.0 

.5172 

1.40737 

-4.25785 

-11.11759 

480.0 

.5517 

1.50120 

■3.89079 

-10.74985 

510.0 

.5862 

1.59502 

3.57374 

10.27686 

540.0 

.6207 

1 . 68835 

■  3.23009 

-9.92618 

570.0 

.6552 

1 . 78267 

-2.86304 

-9.23781 

600.0 

.6897 

1.87650 

-2.49599 

-8.4202 7 

630.0 

.7241 

1.97032 

2. 1769 T 

7.47219 

660.0 

.7586 

7.06415 

1.76187 

6.39791 

690.0 

.7931 

2.15797 

1 . 39482 

5 . 70763 

770.0 

.87  76 

2.25180 

1 .07775 

-3  1857 

750.0 

8671 

2.34562 

. 1 1 

2 . 84 1 98 

780 . 0 

.8966 

2.43945 

.51137 

7.0, 09V 

810. 0 

,9310 

7.53327 

.  36  70  7 

1  . 44  7/5 

840. 0 

,9655 

7  67  7  1 0 

.  2207  9 

.8  77  7, 

070.0 

1 .01100 

2 .  72097 

0/340 

7  V  1  *  3 

NORMALIZED:  HICROCRAMS  I  (  P  MINI!  If  Pi  R  ‘R',rT!OP  T'T  LIQUID  C  'SI  >  1  M  !  NA  I  ION  KlMAINlN:- 
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TABLE  E-6 


EVAPORATION  EXPERIMENT  NO.  GLF6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  D I A. ,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOYTOM  SURFACE 
WINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.(  RELATIVE  HUMIDITY  55% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


********* **■*  *************  *****  f VAPORATION  RATE  '''**** 


MINUTES 

FRACTIONAL 

HALE-LIFES 

MICROGRAMS  PER  MINUTE 

NORMAL  I  ZED 

.0 

.0000 

.00000 

.00000 

.00000 

30.0 

.0333 

.09026 

-11.01168 

-11.64443 

6C.0 

.0667 

.18052 

- 10,64463 

-11.91832 

90.0 

.1000 

.27078 

-10.35098 

-12.29256 

120.0 

.1333 

.36104 

9.98392 

-12.59349 

150.0 

.1667 

.45130 

-9.54346 

-12.79817 

iso.o 

.2000 

.54156 

-9.24930 

-13.21317 

210.0 

.2333 

.63182 

-8.88277 

-13.53647 

240.0 

.2667 

.72208 

-8.  .44229 

•13.73736 

270.0 

.3000 

.81234 

-8.0U182 

-13.91468 

300.0 

.'3333 

.90259 

-7.56136 

-14.06112 

330.(1 

.3667 

.99285 

-7.12088 

14.16780 

360.0 

.4000 

1.08311 

-6.68042 

-14.22445 

390.0 

.4333 

1.17337 

-6.23995 

-14.21882 

420.  C 

.4667 

1.26363 

5.79949 

-14.13710 

450.0 

.5000 

1.35389 

-5. ,35902 

-13.95352 

480.0 

.  5333 

1.44415 

4.91854 

-13.68104 

510. 0 

.5667 

1.53441 

■4,47810 

-13.27172 

540.0 

.6000 

1.62467 

4.03  761 

-12.71720 

570.0 

.6333 

1.71493 

-3.59/16 

-12.00087 

(.00.0 

.6667 

1.80519 

-3.15668 

-11.10866 

630.0 

.7000 

1.89545 

-2.71622 

-10.03183 

660.0 

.  7333 

1.98571 

2.27575 

-8.76874 

690.0 

.7667 

2.07597 

-1.83528 

-7.32725 

720.0 

.8000 

2.16623 

-1 .39481 

-5.72606 

750.0 

.3333 

2.25649 

-1.02775 

-4.30890 

780.0 

.8667 

2.34675 

- .80753 

-3.44312 

81 C  1 

.9000 

2.43701 

-  .58730 

-2.53543 

840.0 

.9333 

2.52727 

•  .36705 

1.49711 

870.0 

.9667 

2.61753 

-.22024 

■  .96286 

400.0 

1.0000 

2.70773 

-.07340 

-.32142 

NORMALIZED;  MICKCGkAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 
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TABLE  E-7 


E VAPOR AT ION  EXPERIMENT  NO.  GIF 7  SERIFS  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMAI.ONATE  DROPS  2  KM  DIA.,  TOO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  .’SO  GMS/SQ  METEP  ON  H I  Ck'ORY/BOYTOM  SURFACE 
USNDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  f.,  RELATIVE  HUMIDITY  38% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  *************  *****  pv/vpo^ATION  rate  ***** 


MINUTES 

FRACTIONAL 

HALF -LI  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

,00000 

15.0 

,0313 

-IGU‘3 

-24.67042 

-26.27069 

30.0 

.0625 

.20245 

-23.34407 

-26.48384 

45.0 

.0958 

.30368 

-22.54822 

-27.30565 

60.0 

.1250 

.40491 

-21.75241 

-28.17445 

75.0 

.1563 

.50614 

-20.69135 

-28.69925 

90.0 

.1875 

.60736 

-19.89550 

-29.61314 

105.0 

.2188 

.70859 

-19.09967 

-30.574  77 

120.0 

.2500 

.80982 

-18.3038V 

-31.58603 

135.0 

.2813 

.91104 

-17.50803 

-32.64822 

150.0 

.3125 

1.01227 

-16.71223 

-33.76220 

165.0 

.3438 

1,11350 

- 15.91640 

34.92748 

100.0 

.3750 

1.21472 

-14.85532 

-35.45266 

195.0 

.4063 

1.31595 

-14.05946 

36.58424 

210.0 

.4375 

1.41718 

-  1 3 . 263c9 

37.72876 

225.0 

.4688 

1.51841 

•12.20256 

-37.96404 

240.0 

.5000 

1.61963 

-11.14147 

-37.90721 

255.0 

.5313 

1 . 72086 

-  1C. 08038 

-37.47011 

270.0 

.5625 

1 .82209 

•9.01929 

•36.55162 

285,0 

.5938 

1.92331 

-7.95822 

-35.04207 

300.0 

.6250 

2.02454 

-7.16240 

■34. 20115 

315.0 

.6563 

2.12577 

-6.36655 

-32.86811 

330.0 

.6875 

2.22699 

-5.30547 

■29.37688 

345.0 

.7188 

2.32322 

•4.24437 

-24.94926 

360.0 

.7500 

2.42945 

-3.44855 

-21.33934 

375. G 

.7813 

2.53068 

-2.91803 

18.89915 

390.0 

.8125 

2.63190 

-2.38746 

16.07659 

405.0 

.8438 

2.73313 

-1.85691 

-12.90258 

420.0 

.8750 

2.83436 

-1.32637 

•9.43058 

435.0 

.9063 

2.93558 

-1.06109 

-7.6877  5 

450.  .0 

.9375 

3.03681 

• . 79582 

-5.84902 

v.65.0 

.9608 

3.13804 

-.53055 

-3.93726 

400.0 

1.0000 

3.23926 

-.26527 

1.97823 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAININ'.,. 
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TABLE.  E-8 


EVAPORATION  EXPERIMENT  NO.  Gl.r'  SERtES  ID  2**4  .  .•iCTORIAL  EXPERIMENT 
0 1 ETHV l.MALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WINDSPEEO  11.0  MPH,  AIR  TEMPERATURE  60  DEO  F.,  RELATIVE  HUMIDITY  50% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

********** **  r j ME  ******■'******  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF -LI  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

15.0 

.0313 

.09641 

•24.37395 

-25.83440 

30.0 

.0625 

.19282 

-23.54300 

-26.48659 

45.0 

.0938 

.28923 

-22.98908 

-27.51385 

60.0 

.1250 

.38565 

-22.15812 

-28.2573 7 

75.0 

,1563 

.40206 

-21.32719 

-29.02887 

90.0 

.1875 

.57847 

-20.49627 

-29.82788 

105.0 

.2188 

.67488 

-19.66534 

-30.65329 

120.0 

.2500 

. 77129 

•19.11136 

-32.00077 

135.0 

2813 

.86770 

-18.28047 

-32.94363 

150.0 

.3125 

.964.12 

17.44952 

-33.92565 

165.0 

.3438 

1.06053 

-16.61860 

-34.92755 

180.0 

.3750 

1.15694 

-15.78766 

-35.94760 

195.0 

.4063 

1.25335 

-14.95675 

-36.97628 

210.0 

.4375 

1 .34076 

-14.12584 

-37.99992 

225.0 

.4680 

1.44617 

-13.29488 

-38.99957 

240.0 

.5000 

1.54259 

-12.46394 

-39.94978 

255.0 

.5313 

1.65900 

-11.63302 

-40.81627 

270.0 

.5625 

1.73541 

-1C. 80208 

-41.55352 

285,0 

.5938 

1.83182 

-9.97117 

-42.10278 

300.0 

.6250 

1.92823 

•9.14025 

-42.38855 

315.0 

.6563 

2.02464 

-8.30929 

-42.31702 

330.0 

.6875 

2.12105 

-7.47839 

-41.77560 

345.0 

.7188 

2.21747 

-6.64745 

-40.63344 

36C.0 

.7500 

2.31388 

-5.53952 

-36.74697 

375.0 

.7813 

2.41029 

-4.70859 

-33.67440 

390.0 

.8125 

2.506 .v 

-3.87764 

-29.63795 

405.0 

.8438 

2.60.51 ! 

3.04676 

-24.61686 

420.0 

.8750 

2.69952 

-2.21583 

-18.67884 

435.0 

.9063 

2.79594 

-1.38490 

-11.99923 

450.0 

.9375 

2.80235 

-.83093 

-7.32167 

465.0 

.9688 

2.98876 

-.55397 

•4.93718 

48C.0 

1.0000 

3.08517 

-.27699 

-2.48282 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 
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TABLE  E-9 


EVAPORATION  EXPERIMEN I  NO.  GLF9  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  ICO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/GQ  METER  ON  OAK/IOP  SURFACE 
WINDSPEEO  2.8  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  44X 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  TIME  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF • L I  FES 

I1ICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.OuOOO 

00000 

30.0 

.0385 

.12257 

-15.59807 

-17,  >682 

60.0 

.0769 

.24514 

-11.74921 

-13.97530 

QO, 0 

.1154 

.  1 1 

-11.20901 

-14.45533 

120.0 

.1538 

.49028 

-10.60127 

-14.85447 

150.0 

.1923 

.61285 

-9.79101 

- 14.91062 

180.0 

.2 '.08 

.73542 

-9.18328 

-15.22535 

210.0 

.2692 

.85799 

8.57556 

-15.50151 

240.0 

.3077 

.98056 

-7.96786 

-15.72196 

270.0 

.3462 

1.10313 

-7.36012 

-15.86478 

300.0 

.3846 

1 .22570 

-6.75241 

-15.90308 

330.0 

.4231 

1.34827 

-6.14470 

-15.80396 

360.0 

.4615 

1.47085 

-5.53698 

-15.52903 

390.0 

.5000 

1.59342 

-4.92927 

-15.03535 

420.0 

.5385 

1.71599 

-4.32155 

-14.27790 

450.0 

'.5769 

1.83856 

3.71382 

-13.21447 

480.0 

.6154 

1.96113 

-3.10612 

-11.81258 

510.0 

.6538 

2.C8370 

-2.56591 

-10.34623 

540.0 

.6923 

2.20627 

-2.09324 

■8.87674 

570.0 

.7308 

2 . 32884 

-1.68810 

-7.47014 

600.0 

.7692 

2.45141 

-1.28296 

-5.87148 

630.0 

.8077 

2.57398 

-.94534 

-4.43818 

660.0 

.  8462 

2.69655 

-.67524 

-3.22975 

690.0 

,  8846 

2.81912 

-.47267 

-2.29103 

720.0 

.9231 

2.94169 

-.33762 

-1.65220 

750.0 

.9615 

3.06426 

.20257 

- .99704 

780.0 

1.0000 

3.18683 

-.06753 

-.33302 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING., 
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TABLE  E-10 


EVAPORATION  EXPERIMENT  NO.  GlFIO  SERIES  ID  2**4  FACTORIAL.  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINAI  ION  DENSITY  30  C.MS/SQ  ME’F.R  ON  OAK/TOP  SURFACE 
WINDSPEED  2.B  MPH,  AIR  TEMPERATURE  60  DEO  f.,  RELATIVE  HUMIDITY  52X 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  TIME  *************  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL. 

HALF- LI  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

30.0 

.0313 

.10450 

15.89597 

-17.16138 

60.0 

.0625 

.20900 

-12.88123 

14.86560 

90.0 

.0938 

.31350 

-12.12753 

-14.96751 

120.0 

.1250 

.41800 

-11.57940 

-15.30564 

150.0 

.1563 

.52250 

-11.09978 

-15.74312 

100.0 

.1875 

.62700 

•  10.55164 

-16.08210 

210.0 

.2188 

.  73149 

-10.07202 

-16.52803 

240.0 

.2500 

.83599 

-9.59239 

-16.98086 

270.0 

.2813 

.94049 

-9.11277 

-17.43660 

300.0 

.3125 

1.04499 

-8.56465 

-17.73606 

330.0 

.3438 

1 . 14949 

-8.01650 

-17.93594 

360.0 

.3750 

1.25399 

-V  53688 

-18.34916 

.390.0 

.4063 

1.35849 

-6.  ’3875 

-18.47266 

420.0 

.4375 

1.46299 

-6.44061 

18.48339 

450.0 

.4688 

1.56749 

-5.82397 

■18.11846 

480.0 

.5000 

1.67199 

-5.13378 

-17.26731 

510.0 

.5313 

1.77649 

-4.52214 

-16.34756 

540.0 

.5625 

1.88099 

-3.97393 

-15.39165 

570.0 

.5938 

1.98549 

-3.42585 

-14.13893 

600.0 

.6250 

2.03998 

-2.94624 

-12.88631 

630  ..0 

.6563 

2.19448 

-2.46663 

-11.35694 

660.0 

.6875 

2 . 298°8 

-2.05552 

-9.89366 

690.0 

.7188 

2.40348 

-1.78145 

-8.93437 

720.0 

.7500 

2.50798 

-1.50738 

■7.83460 

750.0 

.7813 

2.61248 

-1.23331 

6.60657 

780.0 

.8125 

2.71698 

-.95923 

-5.26385 

810.0 

.8438 

2.82148 

- .75369 

-4.21684 

840.0 

.8750 

2.92598 

- .61665 

-3.50620 

870.0 

.9063 

3.03048 

-.47962 

-2.76203 

900.0 

.9375 

3.13498 

- .27407 

-1.58993 

930.0 

.9688 

3.23948 

-.13763 

- .79788 

960.0 

1.0000 

3.34398 

-  .  068 

- . 39965 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 
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TABLE  E - 1 1 


EVAPORATION  EXPERIMENT  NO.  GLT11  SERIES  in  2“*4  E ACTOR  I  At  EXPERIMENT 
DIET  IIVLMALONATE  DROPS  2  MM  OTA.,  100  CP  LIQUID  VISCOSITY 
NOMINA!  CONTAMINATION  DENSITY  50  GMS/SO  METER  ON  OAK/TOP  SURFACE 
Ul NOSPEED  11.0  MPM,  AIR  TEMPERATURE  60  DEC.  f.,  RELATIVE  HUMIDITY  55X 

EVAPORATION  RATE  TOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

*ft*«A***AA**  TIME  *************  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALE  - L I  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

10.0 

.0278 

.10015 

-34.68059 

-36.93630 

20.0 

.0556 

.20029 

-33.04211 

-37.51610 

50.0 

.0833 

.30044 

-31.67679 

-38.39779 

40.0 

.1111 

.40059 

-30.31138 

-39.28443 

50.0 

.1389 

.50073 

•28.94597 

-40.16839 

60.0 

.1667 

.60088 

-27.58063 

-41.03967 

70.0 

.1944 

.70102 

-26.21529 

41.88517 

80.0 

.2222 

.80117 

-25.12292 

-43.19207 

90.0 

.2500 

.90132 

-24.03068 

-44.5566 7 

100.0 

.2778 

1.00146 

-22.66522 

-45.38341 

110.0 

.’056 

1.10161 

-21.29991 

-46.11280 

120.0 

.3333 

1.20176 

-19.93452 

-46.70634 

130.0 

•  361 

1.30190 

-18.56915 

-47.11711 

140.0 

.388 

1.40205 

-17.47685 

-48.10176 

150.0 

.4167 

1.50220 

■16.11145 

-48.09969 

160.0 

.44 

1.60234 

-14.74608 

-47.72309 

170.0 

.4722 

1 . 70249 

-13.65376 

-47.91645 

180.0 

.5000 

1.80264 

-12.56148 

-47.79329 

190.0 

.5278 

1.90278 

-11.19612 

-46.05299 

200.0 

.5556 

2.00293 

9.83070 

-43.53673 

210.0 

.5833 

2.10307 

-8.73841 

41.52947 

220.0 

.6111 

2.20322 

-7.64612 

-38.82258 

230.0 

.6389 

2.30337 

6.82691 

-36.91644 

240,0 

.6667 

2.40351 

-6.00764 

-34.45740 

250.0 

.6944 

2.50366 

-5.18843 

-31.40448 

260.0 

.7222 

2.60381 

-4.64  230 

-29.56156 

270.0 

.7500 

2.70395 

-4.09612 

-27.33929 

280.0 

.7778 

2.80410 

-3.54994 

-24.72547 

290.0 

.8056 

2 . 90425 

-3.00387 

-21.72238 

300.0 

.8333 

3.00439 

-2.45766 

-18.34667 

310.0 

.8611 

3.10454 

-1.91155 

14.63769 

320.0 

.8889 

3.20469 

-1.63843 

-12.82975 

330.0 

.9167 

3.30483 

-1.36534 

10.89648 

340.0 

.9444 

3.40498 

- .81926 

-6.61449 

350.0 

.9722 

3.50512 

-  .54617 

-4.44417 

360.0 

1  .0000 

3.60527 

-  .27306 

-2.23057 

NORMALIZED:  MICROC.RAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 
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TABLE  E--12 


f.  VAPOR A  r  I  ON  f  XPEKIMI  Ml  NO.  61  H?  SERIES  II)  ?»*4  TAP10KIAE  EXPER  I  MIN  I 
DIE  IHYIMAUINATE  DROPS  2  MN  OIA.,  1000  CP  LIQUID  VISCOSITY 
NOMiNAI.  CONTAMINATION  DINS  I TY  TO  (1MS/SU  METER  ON  OAK/TOP  SURFACE 
UINDSPEED  11.0  MPH,  AIR  T(  MPERAllJRE  60  DUG  F.,  RELATIVE  HUMIDITY  40% 

Fi  VAPORA  T I  ON  RATE  TOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


*  A  *  AmY  A  A  A  A  ***  |  [  ^  *  A  A  ******  A  h  A  A 

*****  evaporation 

RATE  ***** 

MINUTES 

TRACT  IONAF. 

HAIF-III-'ES 

M1CRO0RAMS  PER  MINUTE 

NORMALIZED 

.0 

,0000 

.00000 

.00000 

.00000 

10.0 

.0256 

.07332 

r\j 

CD 

r\j> 

29.84934 

2(1.0 

.0513 

.14664 

-27.72496 

•30.36642 

30  0 

.0769 

.21996 

-26.91746 

0.89013 

40.0 

.1026 

,29329 

-25.84080 

51. 07965 

50.  n 

.1282 

.36661 

-25.03316 

-51,57837 

60.0 

.1538 

.43993 

-24.49490 

-32.44973 

70.0 

.  1 795 

.51325 

-23.68740 

-32.98020 

80.0 

.2051 

.58657 

-22.87980 

-33,50616 

90.0 

.2308 

.65939 

-22.34145 

-34.46112 

100.0 

.  2564 

.73321 

21 .80315 

35.47555 

110.0 

.2821 

.80654 

-21.26482 

-36.55530 

120.0 

.3077 

.87986 

-20,72638 

-37.70702 

130.0 

.3333 

.95318 

-19.91894 

-38.38909 

140.0 

.3590 

1.02650 

-19.11139 

-39.05708 

150.0 

.3846 

1 .09982 

18.57299 

-40.32334 

160.0 

.4103 

1.17314 

18.03469 

-41.67789 

1/0.0 

.4359 

1 . 2464 7 

•17.49636 

•43.13031 

180.0 

.  46115 

1.319/9 

16.68881 

43.93431 

190.0 

.4872 

1 .39311 

■  15.88129 

-44.69795 

2u0.0 

.5128 

1.46643 

-15.34298 

■46.27251 

210.0 

.5385 

1.53975 

-14.80458 

■47.95976 

220.0 

.5641 

1.61307 

•13.99705 

-48.7625.3 

230.0 

.589/ 

1.68639 

13.18958 

•49.46379 

240.0 

.6154 

1 . 75972 

12.38198 

-50.02701 

250.0 

.6410 

1 .83304 

-11.57451 

-50.40962 

260.0 

.  666? 

1 .90636 

10.76699 

-50.55847 

2/0.0 

.6923 

1 .97968 

-9.95547 

-50.41199 

230.0 

.  71/9 

2.05300 

-9.42110 

-51.48296 

290.0 

.  7436 

2.12632 

8.61358 

■50.76488 

300.0 

.  7692 

2.19964 

-7.80610 

■49.52919 

310.0 

.  7949 

2.27297 

-6.99855 

■47.67896 

320.0 

,8205 

2.34629 

-5.92181 

43 . 02  753 

730.0 

8462 

2.41961 

5.11432 

-39.42571 

340.0 

.8718 

2.49293 

-4  57596 

-37.31059 

:>60 . 0 

.8974 

2.56625 

-  3 . 76844 

■  32.25900 

360 . 0 

.9231 

2.63957 

•2.96092 

26.33024 

3/0.0 

.9487 

2 . 71 290 

2.15340 

19.77226 

380 . 0 

.  5  744 

2 . 78622 

1  .54585 

12.59811 

390.  C 

i .  oooo 

? .85954 

- . 53837 

■5.07915 

NORM  I  YEP:  MICRO!  .RAMS  PER  MINI  .ilk  E'ER  TRACI  KIN  Of  t  IC-il.'O  CONI  AM  I  NA  F I  ON  RTMAININC 
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TABLE  E-13 

EVAPORATION  EXPERIMENT  NO.  CLF13  SERIES  II)  2**4  TACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  3(1  C.MS/SQ  METER  ON  OAK./BOTTOM  SURFACE 
UINDSPEED  2.0  MPH,  AIR  TEMPERATURE  60  DEG  F.(  RELATIVE  HUMIDITY  44% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

* .■,•******** **  TIME:  *************  *****  PVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF-LIFES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

,0 

.0000 

.00000 

.00000 

.00000 

40.0 

.0313 

.10895 

-8.98071 

-9.61886 

80. C 

.0625 

.21790 

-8.30548 

-9.52134 

120.0 

.0938 

.32685 

-7.96784 

-9.79524 

160.0 

.1250 

.43580 

-7.63023 

-10.07860 

200.0 

.1563 

.54475 

-7.29260 

-10.37059 

240.0 

.1875 

. 6536° 

-7.02251 

-10.78192 

230.0 

.2188 

.76264 

-6.75242 

-11.22709 

320.0 

.2500 

.87159 

-6.48230 

-11.71035 

360.0 

.2813 

.98054 

-6.21222 

-12.23694 

AOO.O 

.3125 

1.08049 

-5.30708 

-12.49473 

440.0 

.3438 

1.19844 

•5.40193 

■12.71470 

480.0 

.3750 

1 . 30739 

-5.06431 

-13.07104 

S20. 0 

.4063 

1.41634 

-4.65916 

-13.19777 

560.0 

.4375 

1.52529 

-4.18650 

-12.99754 

600.0 

.4688 

1 .63424 

-3.64631 

■12.35354 

640.0 

.5000 

1.74319 

-3.10610 

-11.41040 

680.0 

.5313 

! .85214 

-2.63345 

-10.41867 

720.0 

.5625 

1.96103 

-2.22829 

-9.42986 

760.0 

.5938 

2,07003 

1.82316 

-8.18171 

800  0 

.6250 

2.17898 

-1.48553 

-7.01187 

040.0 

.6563 

2.28793 

-1.21544 

-5.99091 

880.0 

.6875 

2.39688 

1.01286 

-5.18359 

920.0 

.7188 

2.50583 

- .87781 

-4.64664 

960.0 

.7500 

2.61478 

-.74277 

-4.04941 

1000.0 

.7813 

2.72373 

• .60772 

-3.39628 

1040.0 

.8125 

2.83268 

-  .4  7267 

-2.69411 

1080.0 

.8438 

2.94163 

- .33761 

1.95206 

1120.0 

.8750 

3.05058 

- .27011 

1 .57999 

1160.0 

.  9063 

3.15953 

- .27010 

-  1.59861 

1200.0 

.9375 

3. 268a 7 

- .20258 

1.20967 

1240.0 

.9688 

3.37742 

- . 13505 

.81120 

1280.0 

1 . 0000 

3.48637 

.06753 

.40686 

NORMALIZED:  MICROGRAMS  PER  MINJ'F  PER  IRACTION  OF  LIQUID  CON  TAM  I NA I  ION  REMAINING. 


TABLE  E- 14 


EVAPORATION  EXPERIMENT  NO.  GI.F14  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROTS  2  MM  OIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  ON  OAK/8GTTOM  SURFACE 
WINDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  43X 

EVAPORATION  PATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

a***********  TIME  *'***’*'*♦******  *****  EVAPORATION  RATE  ****'* 


MINUTES 

FRACTIONAL 

HALr-LIFES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

40.0 

.0345 

.09901 

9.52239 

10.11887 

80.0 

.0690 

.19801 

-9.10582 

-10.29158 

120.0 

.1034 

.29702 

-8.75827 

-10.54432 

160.0 

.1379 

.39603 

-8.48025 

-10.89774 

200,0 

.1724 

.49503 

-8.20218 

-11.27547 

240.0 

.2069 

.59404 

-7.85465 

11.57041 

280.0 

.2414 

.69305 

-7.5070V 

-11.87031 

320.0 

.2759 

.79205 

-7.22907 

-12.30029 

360.0 

.3103 

.89106 

-6.95101 

-12.7606? 

400.0 

.3448 

.99007 

-6.60346 

-13.10515 

440.0 

.3793 

1.08907 

-6.25591 

-13.44808 

480.0 

.4138 

1.18808 

-5.90836 

-13.78372 

520.0 

.4483 

1.28709 

-5.49130 

13.91314 

560.0 

.4828 

1.38609 

-5.07424 

-13.96702 

600.0 

.5172 

1.48510 

-4.65713 

- 13.92292 

640.0 

.5517 

1.58411 

-4.24013 

■  13.754  4  7 

680.0 

.5062 

1.63311 

-3.75355 

13.16769 

720,0 

.6207 

1.78212 

-3.26697 

-12.33510 

760.0 

.6552 

1.83113 

■2.91943 

11.82934 

ovJU.U 

o8v/ 

1.98013 

-2.57189 

-11.13909 

e40.o 

.7241 

2.07914 

-2.22432 

-10.24410 

880.0 

.7586 

2.17815 

-1,94629 

-9.43977 

920.0 

.7931 

2.27715 

-1.52922 

7.81666 

960.0 

.8276 

2.37616 

1.04265 

-5.51123 

1000.0 

.8621 

2.47516 

-.76461 

-4.14519 

1040.0 

.8966 

2,57417 

- . 695 i 0 

-3.85825 

1080.0 

.9310 

2  6  73  1  8 

-.55608 

-3.14670 

1120.0 

.9655 

2.77218 

- .34755 

-1.99087 

1160.0 

1 .0000 

2.87119 

-.15903 

- .80033 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  UF  LiQUID  CONTAMINATION  REMAINING. 
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I  ABLE  E-1S 


EVAPORATION  EXPERIMENT  HO.  GLF15  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURPACE 
WINDSPEED  11.3  MPN#  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  38% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  Jim-  *************  *****  evaporation  rate  ***** 


MINUTES 

FRACTIONAL 

HALF • LI  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

, 00000 

.00000 

15.0 

.0323 

.10017 

•22.55406 

-23.98281 

30.0 

.0645 

.20034 

-21.48005 

-24.30728 

45.0 

.0968 

.30051 

•20.67455 

-24.93679 

60.0 

.1290 

.40068 

•19.86905 

-25.58479 

75.0 

.1613 

.50085 

-19.06355 

-26.24959 

90.0 

.1935 

.60102 

•18.52652 

-27.35325 

105.0 

.2258 

.70119 

-17.93955 

-28.56444 

120.0 

.2581 

.80136 

-17.184  03 

-29.40466 

135.0 

.2903 

.90153 

-16.37855 

-30.26697 

150.0 

.3226 

1.00169 

-15.84155 

-31.72801 

165.0 

.3548 

1.10186 

-15.03603 

-32.71719 

180.0 

.3871 

1.20203 

-14.23053 

-33.72264 

195.0 

.4194 

1.30220 

-13.69353 

-35.49227 

210.0 

.4516 

1.40237 

-13.15653 

-37.47598 

225.0 

.4839 

1.50254 

-12.35102 

-38.78583 

240.0 

.5161 

1 .60271 

-11.27704 

-39.06760 

255.0 

.5484 

1.70288 

-10.20301 

-38  98681 

270.0 

.5806 

1 .80305 

9.12903 

38.42331 

285.0 

.6129 

1.90322 

-8.05504 

37.23769 

300.0 

.6452 

2.00339 

-6.98102 

-35.28C01 

315.0 

.6774 

2.10356 

-5.90701 

-32.40/69 

330.0 

.7097 

2.20373 

-4.83302 

-28.51239 

345.  C 

.7419 

2.30390 

-3.75899 

-23.55598 

360.0 

.7742 

2.40407 

-2.95354 

-19.45993 

375.0 

.8065 

2.50424 

-2.41650 

-16.62053 

390.0 

-F  87 

2.60441 

-1.87951 

-13.38414 

O 

1 

o 

10 

2.70458 

-I. 34251 

420.0 

.9132 

2.80474 

• .80550 

-5.97756 

435.0 

.9355 

2.90491 

-.53702 

-4.02755 

450.0 

.9677 

3.00508 

-.53701 

-4.07083 

465.0 

1.0000 

3.10525 

- .26848 

-2.04625 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMI NAT  ION  REMAINING. 
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TABLE  E - IS 


EVAPORATION  EXPER IMEN F  NO.  GLF16  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETMYLMALONATE  DROPS  2  MM  DIA.(  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  11.3  KPH .  AIR  TEMPERATURE  60  DEG  f  . ,  RELA1  HUMIDITY  30% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


A***********  t *************  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF • L I  FES 

MICROGRAMS  PER  MINU1E 

NORMALIZED 

.0 

.0000 

.on 300 

.00000 

.00000 

13.0 

.0345 

.09229 

22.89067 

-24.23070 

30.0 

.0690 

.18458 

21.80065 

•  24.43944 

45.0 

.1034 

.27687 

-20.98313 

24.94035 

60.0 

.1379 

.36916 

-20.16562 

-25.44194 

75.0 

.1724 

.46145 

-19.34807 

-25.94031 

90.0 

.2069 

.55374 

-13.80306 

-26.84459 

105.0 

.2414 

.64603 

- 18.25805 

27.81838 

120.0 

.2759 

.73832 

-17.71301 

-28.87034 

135.0 

.3103 

.83061 

-17.16800 

-30.01088 

150.0 

.3448 

.92290 

-16.62302 

-31.25224 

165.0 

.3793 

1.01519 

-15.30546 

32.01345 

180.0 

.4138 

1.10749 

-  15.26044 

-33.40401 

195.0 

.4483 

1.19978 

-14.71546 

34.92931 

210.0 

.4828 

1.29207 

13.89791 

-35.84563 

225.0 

.5172 

1.38436 

-13.35291 

-37.56566 

240.0 

.5517 

1.47665 

-12.53535 

-38.55011 

255.0 

.5862 

1.56894 

-11.71786 

39.47263 

270.0 

.6207 

1.66123 

-11.17281 

-41.40115 

285.0 

.6552 

1.75352 

-10.35532 

-42.29266 

300.0 

.6897 

1 .84581 

-9  26527 

41.64830 

315.0 

.7241 

1 .93810 

-8.17525 

40.32910 

330.0 

.7586 

2.03039 

-7.08521 

-38.1754  7 

345.0 

.7931 

2.12268 

-5.72269 

-33.31601 

360.0 

.8276 

2.21497 

-4.36011 

-27.04178 

3/5.0 

.8621 

2.30726 

-3.27011 

-21.32649 

390.  0 

.8V66 

2.39955 

-2.18009 

14.72352 

405.0 

.9310 

2.49184 

1.36254 

-9.41129 

420.0 

.9653 

2.58413 

- .81753 

•5.72491 

435.0 

1.0000 

2.67642 

- .27249 

-1 .91703 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  II01IID  CONTAMINATION  REMAINING. 
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TABLE  E--17 


EVAPORATION  EXPERIMENT  NC.  0LF1  SERIES  ID  2**4  fACTCIIAl  EXPERIMENT 
OIETHYLMALONATE  DP^PS  2  MM  D!A. ,  100  CP  1. 1  OEM  D  VISCOSITY 
NOMINAL  Ci  4TAMINATKN  DENSITY  SO  GMS/SO  METER  ON  OAK/ TOP  SURFACE 
WINOSPEED  3.0  MPH ,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  39% 

EVPPCRA1 ION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

*»<.*-»*****««  TIME  **•*••*■»****  *****  EVAPORATION  RATE  *j'*"* 


MINUTES 

FRACTIONAL 

NALFLIFES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

45.0 

.0370 

. 13264 

-11 .08510 

12.03189 

90.0 

.0741 

.26528 

-10.42439 

-12.30293 

135.0 

.1111 

. 39792 

-9.91051 

-12.75555 

180.0 

.1481 

.53056 

-9.47005 

-13.34315 

225.0 

.•585? 

.66320 

9.02959 

-13.98565 

270.0 

.2222 

.79584 

-C. 51569 

-14.55223 

315.0 

.  2593 

.92849 

-8.00183 

-  15.14413 

360.0 

.2963 

1.06113 

-7.41452 

15.58509 

405. 0 

.3333 

1.19377 

-6. 75384 

-15.78736 

450.0 

.3704 

1.32641 

6.09313 

- 15.64497 

495.0 

.4074 

1.45905 

-5.43243 

-15.70143 

540.0 

.  4444 

1 .59169 

-4,77173 

15.28863 

585.0 

.4815 

1.72433 

•4.03762 

-14.24467 

630 . 0 

.5185 

1.85697 

-1.3/691 

13.01437 

675.0 

.5556 

1 .98961 

•2.71621 

-11.30840 

720.  u 

.5926 

2.12225 

•2.12893 

-  9.,458-.9 

765.0 

.6296 

2.25439 

■  1.6)1.04 

-7  56045 

010.0 

.6667 

2. 3d 753 

1.1  74  58 

5. 72191 

855.0 

.  7037 

2.5201? 

.80753 

4 . 04685 

900.0 

.  7407 

2.65281 

.51388 

2.62320 

945.0 

.  7770 

2.78546 

•  . 56705 

1 .69895 

990 . 0 

.814!' 

2.91310 

• . 29364 

1.55573 

1035.0 

.8515 

3.05074 

. 22024 

1.16133 

1080.0 

.8889 

3.18338 

. 14682 

.77847 

1125.0 

A’259 

3.31602 

.  14681 

■  .78275 

1170,0 

.9630 

3.44866 

■  .  14682 

.70717 

1215.0 

1.0000 

3  50t 30 

•  .07540 

.39464 

NORMAL !  7ED :  M I  PROGRAMS  PER  MINUIE  PER  INACTION  Of  LIQUID  CONTAMINATION  REMAINING. 
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TAbLE  E-13 


EVAPORATION  EXPERIMENT  NO.  8LF2  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  HM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK7TOP  SURFACE 
UI NOSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  39% 

EVAPORATION  RATE  FOR  A  DROPLET  IP  A  UNIFORM  ARRAY 


************  TIME  ****' 

*****  EVAPORATION 

RATE  ***** 

MINUTES 

FRAC  MORAL 

HALF-I.1FES 

HICROGRAMS  PER  MINUTE 

NORMAL  I  ZED 

.0 

.0000 

.00000 

.00000 

.00000 

40.0 

.0313 

.12697 

-11.92095 

-12.86984 

80.0 

.0625 

.25395 

-11.30073 

-1.3.19605 

120.0 

.0938 

.38092 

-10.81844 

-13.70350 

160.0 

.1250 

.50790 

-10.40499 

•  14.34949 

200.0 

.1563 

.63487 

-9,99154 

-15.06303 

240.0 

.1875 

.76184 

■9.57810 

-15.85578 

280.0 

.2188 

.88882 

-9.16467 

-16.74236 

320.0 

.2500 

1.01579 

8.75122 

-17.74128 

360.0 

.2813 

1.14276 

-8.33773 

-18.87652 

400,  0 

.3123 

1.26974 

7.92433 

-20.17962 

440.0 

.3438 

1.39671 

-7.44198 

-21.46754 

480.0 

.3750 

1.52369 

-6.95962 

-22.92232 

S20.0 

.4063 

1.65066 

-6.47728 

-24.57644 

560.0 

.4375 

1 . 77763 

-5.8571? 

-25.76472 

600.0 

.4688 

1.90461 

-5.23695 

-26.86428 

640.0 

.5000 

2.03158 

-4.68569 

-23.23376 

680.0 

.5313 

2.15856 

-4.13444 

•29.44975 

720,0 

.5625 

2.28553 

-3.58317 

•30.30728 

760.0 

.5938 

2.41250 

-3.03193 

-30.47896 

800.0 

.6250 

2.53948 

-2.54957 

-30.45314 

840.0 

.6563 

2.66645 

-2.13613 

-30.30152 

880.0 

.6875 

2.7934  2 

-1.79159 

-30.15383 

920.0 

.  71f  k> 

2.92040 

-1.44704 

-28.67402 

960.0 

.  75U9 

3.04737 

-1.17143 

-27.10377 

1000.0 

.7813 

3.17435 

- .96470 

-25.89553 

1040.0 

.8125 

3.30132 

.68908 

-20.88639 

1080.0 

.8438 

.3.42829 

-.48235 

-16.07384 

1120.0 

.8750 

3.55527 

- .  34453 

-12.33866 

1160,0 

.9063 

3.68224 

.27563 

-  10.53128 

12C0.0 

.9375 

3,80921 

.20673 

-8.30423 

1240.0 

.9688 

3.93619 

-.13782 

-5.73256 

1280.0 

1  0000 

4.06316 

.0.6891 

2.91781 

NORMALIZED;  MICROGRAMS  PER  MINUTE  PE,  PACT  ION  OF  LIQUID  CONI  AMINA ! ION  REMAINING. 


APPENDIX  E: 


TABLE  E - 19 


EVAPORATION  EXPERIMENT  NO.  BI.F3  SERIES  ID  7**4  FACTORIAL  EXPERIMENT 
t)  If  TIIYlMAI  ONAIE  DROPS  2  MM  PIA.,  1 01)  fi'  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
1J I  NOSPEED  11.0  MPH,  Ail)  TEMPERATURE  AO  DEG  F.,  RELATIVE  HUMIDITY  37% 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


***★*****★**■  "II  t*************'  iV  A  k  *  ★  EVA P ORA  I  ION  KATfi  ***** 


MINUTES 

FRACTIONAL 

HALF  -  L I  FES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.  0000 

.00000 

. 00000 

.00000 

15.0 

.033  5 

.10560 

-27. 18661 

-29.05578 

30.0 

.0667 

.21120 

-25.84076 

-29.54838 

45.0 

.  1000 

.31680 

-24.49487 

-29.99754 

60.0 

.1333 

.42239 

-23.14902 

-30.38781 

75.0 

.1667 

.52799 

-22.34147 

-31.514 77 

90.0 

.2000 

.63359 

-21.53395 

-32.72807 

105.0 

.2333 

.73919 

-20.45729 

-3.3.56083 

120.0 

.2667 

.84479 

-19.38054 

-34.33100 

135.0 

.3000 

.95039 

-18.57304 

-35.73452 

150.0 

.3333 

1 .05598 

-17.76550 

-37.18866 

165.0 

.3667 

1.16158 

-16.95799 

-38.75349 

180.0 

.4000 

1 .26718 

-16.1504/ 

■40.43987 

195.0 

.4333 

1.37278 

-15.073  77 

■41.44542 

210.0 

.4667 

1.6  7838 

-13.99706 

-42.34081 

215.0 

.5000 

1.58398 

-12.92039 

-43.06683 

240,0 

,5333 

1 .68958 

-  11.5/450 

-42.4565 7 

255.0 

.5667 

1.79517 

-10.22863 

41.17537 

270.0 

.6000 

1.90077 

-9.  1 5193 

-40.35946 

285.0 

.6333 

2.00637 

-8.07526 

-38.88835 

300.0 

.6667 

2.11197 

-6.99851 

-36.62376 

315.0 

.7000 

2.21757 

-5.92184 

■33.44169 

330.0 

.7333 

2.32317 

-4.84516 

-29.25563 

345.0 

.7667 

2.42677 

-3.76842 

-24.04899 

360.0 

.8000 

2.53436 

2.69174 

-17.90578 

375.0 

.8333 

2.63996 

1.88422 

-12.91715 

390.0 

.8667 

2.74556 

-1.34587 

-9.43248 

405.0 

.9000 

2.85116 

-1.0/670 

-7.68317 

420,0 

.9333 

2.95676 

-  .80752 

-5.84203 

435.0 

.9667 

3,06236 

- .53335 

-  3 . 93090 

450.0 

1 . 0000 

3.16795 

- .26918 

-1.97465 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAIN  I Nf 
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TABLE  !:-?0 


EVAPORATION  EXPERIMENT  NO.  HI  F4  -.iERILS  it)  2**‘>  I' ACTON  I  Ai  EXflRIMlNI 
I) I ( "iHVl.HAl.ONA  1C  DROPS  2  MU  1>!A.,  !(UU)  CP  l  TOUT!)  VISCOSITY 
NOW  MAI.  CON  TAM  I  NAT  I  ON  DENSITY  30  liMS/SO  METER  ON  l.-.A/TOP  SURFACE 
WINDSPCED  11. r  MPTI,  AIR  TEMPERATURE  60  DEG  K,  REIATIVE  HUMIDITY  207. 

EVAPORAI  ION  RATE  FOR  A  DROPLET  IN  A  UNIFEM  ARRAY 


ill  Af«V  * •*  ■A  ft  *•  A *t  k  k  ^  J  Mf  ******* 

*****  EVAPORATION 

RATE  ***** 

MINUTES 

TRACT  I  ORAL 

HALF -LI  FES 

MICROGRAMS  PER  MINUTE 

NORM, 11.  I  ZED 

.0 

.0000 

. ooooc 

. 00000 

. 00000 

20.0 

.055/ 

.14506 

-27.18661 

-29.57765 

40.0 

.0714 

.29013 

-26.37911 

•31.37671 

60.0 

.1071 

.43519 

•25.30240 

-33.05405 

80.0 

.1429 

.58025 

•24.49488 

-35.36398 

100.0 

.  1 786 

. 72532 

-23  .68735 

-38.06033 

120.0 

.2143 

.87038 

-22.34146 

•40.1981 1 

140.0 

.2500 

1.01544 

-20.99561 

-42.55693 

160.0 

.2857 

1.16051 

•19.91891 

•45.88292 

180.0 

.3214 

1.30557 

- 18.84220 

-49.83426 

200.0 

.3571 

1 .45043 

- 1 7.49633 

-53.65784 

220.0 

.  3929 

1.59570 

•16.15047 

-58.08504 

240.0 

.4286 

1.74076 

•14.80459 

-63.26011 

260.0 

.4643 

1.88582 

■13.45874 

-69.37216 

280.0 

.5000 

2.03089 

12.11283 

-76.66820 

300.0 

.5357 

2.17595 

-10.49782 

-82.80666 

320.0 

.5714 

2.32101 

•8.88275 

-88.50693 

340.0 

.6'.  n 

2.46608 

-7.26772 

-92.28659 

360.0 

.6429 

2.61114 

-5.65266 

-91.25497 

380.0 

.6786 

2.75620 

-4.03760 

•80.85277 

400.0 

.7143 

2.90127 

-2.6/176 

-64.19083 

420.0 

.7500 

3.04633 

•1 .88422 

-51.86247 

440,0 

.7857 

3 .19140 

-1.34586 

41.62996 

460.0 

.8214 

3.33646 

- 1.07671 

-36.96545 

480.0 

.8571 

3.48152 

-.80750 

-30.21372 

600.0 

.8929 

3.62659 

■ .53834 

-21.42661 

620.0 

.9286 

3.77165 

■ .53838 

-22.88552 

640.0 

9643 

3.91671 

■ .53836 

-24.55564 

'•60 . 0 

1  .0000 

4.06178 

-  .26917 

-12.74254 

NORMAL  I  780  r  M I  CROC, RAMS  PFR  MINUTE  PER  TRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 


TABLE  E-21 


EVAPORATION  EXPERIMENT  KO.  BUS  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D 1  I  FHYI.MAL.OHAT E  DROPS  2  MM  O.'A.,  100  CP  LIQUID  VISCOSITY 


NOMINAL 

CONTAMINATION  DENSITY  30 

GMS/SQ 

METER  ON  OAK/BOTTOM  S 

URFACE 

Wl NOSPEED  3.0  MPil, 

AIR  TEMPERATURE  60 

DEG  F. ,  RELATIVE 

HUM I PITY  37% 

EVAPORATION  RATE  FOR 

A  DROPLET  (N  A  UNIFORM  ARRAY 

<  **********  *  f  J  *********1**** 

*****  F.VAPORA'i 

ION 

RATE  ***** 

MINUTE? 

FRACTIONAL 

HALF- LIFES 

MICSOCRAMS  PER  MINUTE 

NORMA! I  ZED 

.0 

.0000 

00000 

. 00000 

..00000 

30.0 

.0263 

.08808 

-11.08510 

-11. 72705 

60.0 

.0526 

.17617 

-10.20416 

-11.40298 

90.0 

.0789 

.26425 

-9.69027 

-11.44050 

120.0 

.1053 

.35234 

-9.39664 

-11. 73683 

iro.o 

.1316 

.44042 

-9.10295 

-12.04642 

100.0 

.1579 

.52851 

-8.88277 

-12.47943 

210.0 

.1842 

.61659 

-8.66253 

-12.94818 

;.4o.o 

.2105 

.  70467 

■8.36887 

-13.33287 

270.0 

.2368 

.79276 

•8. 07524 

■13.73/85 

300.0 

.2632 

.88084 

-7.78159 

■14.1 6-':  26 

330.0 

.2895 

.96893 

•7.48795 

-14.61336 

360.0 

.3158 

1.05701 

-7.12088 

-14.92097 

390.0 

.3421 

1.14510 

•6.6804? 

-15.03754 

420.0 

.  3684 

1.23318 

6.23995 

-15.09294 

450.0 

.3947 

1.32127 

-5.79948 

-15.07157 

480.0 

.4211 

1 .40935 

-5.35902 

■  14.95547 

510.0 

.44/4 

1 .49743 

-4.91855 

- 14 . 724T2 

540.0 

.4/37 

1.58552 

-4.55150 

-14.60847 

570.0 

.5000 

1.67360 

-4.18443 

- 14.38413 

600.0 

.5263 

1.76169 

-3.74397 

-13.74373 

630.0 

.5526 

1  .84977 

-3.30349 

12.89925 

66C.0 

.5789 

1.93786 

-2.86304 

11.  1262 

690.0 

.6053 

2.02594 

-2.42257 

-10.53301 

720.0 

.6316 

2.11402 

-1.98210 

•9.00095 

750.0 

.6579 

2.20211 

-1.61506 

-  7.60978 

700.0 

,  6842 

2.29019 

1 .39481 

•  6 . 79250 

810.0 

.7105 

2.37828 

1 . 24800 

-6.26556 

840.0 

.  7368 

2.A6636 

1.10H5 

5.68350 

870.0 

7632 

2.55445 

- .95435 

-5.04857 

900 .  n 

.  .95 

2.64253 

-  .80753 

-4.36395 

930.0 

.8158 

2.7306? 

-.58729 

3.22429 

960.0 

.8421 

2.81870 

.  44047 

■  2 .44746 

990.0 

.8684 

2.90673 

.44047 

-2,47738 

1020.0 

.3947 

2.99487 

.  36706 

-2.08579 

1050.0 

.9211 

3.0823  5 

.29365 

- 1.68250 

1080.0 

.9474 

3.17104 

.22023 

- 1 . 26973 

1110,0 

.  9737 

3.25912 

.  14682 

- .85005 

1140.0 

1 . 0000 

3.34721 

07341 

.42591 

NORMALIZED:  MiCROGRAMS  PER  MINUTE  PER  FRACTION  Of  U CIT'D  CONTAMINATION  REMAINING 


APPENDIX  i 
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TABU  1-2? 


(EVAPORATION  EXPERIMENT  NO.  BLF6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYIMALONATE  DROPS  2  Y‘\  CIA.,  1000  C°  LIQUID  VISCOSITY 

NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURf ACE 
WINDSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  RELATIVE  HUMIDITY  37X 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

****** ******  TIME  **********'*’*’*  *****  EVAPORATION  R£iT£  ***** 


MI  MUTES 

FRACTIONAL 

HALF -Li  FES 

N1GROGRAMS  PER  I.INUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00080 

.00000 

40.0 

.0323 

,12691 

•11.42523 

-12.31308 

50,0 

.0645 

.25382 

-11.07041 

-12.90216 

120.0 

.0968 

.38074 

•  10.64462 

-13.45975 

160.0 

.1290 

.50  765 

-10.21884 

-14.06863 

200..0 

.1613 

.63456 

-9.86402 

-14.85313 

240.0 

.1935 

.76147 

-9.43824 

-15.61232 

260.0 

,  2258 

.88830 

-9.01245 

-16.45630 

320.0 

.2581 

1.01530 

-3.58666 

- 17.40C63 

360.0 

.2903 

1.14221 

8.160.88 

-18.46501 

400.0 

.3226 

1.26912 

■7.73509 

-19.67479 

440.0 

.3548 

1.39603 

-7.23834 

•20.83183 

430.0 

.3371 

1  .52294 

-6.59967 

•21.56064 

520.0 

.4194 

1.64936 

-5.89003 

-21.92523 

560,0 

.4516 

1.77677 

-5.25134 

-22.29869 

600.0 

,  4839 

1.90368 

-4.61267 

-22.34940 

640,0 

.5161 

2.03059 

-3.90302 

-21.47388 

680.0 

.548- 

2.15751 

3.19339 

-19.76075 

220.0 

.5806 

2.28442 

-2.62568 

•18.10416 

760.0 

.4-129 

2.41133 

-2.19988 

-16.77397 

800.0 

.6452 

2.53824 

-1.84507 

-15.43943 

840.0 

.6774 

2.66515 

-1,56121 

•14.23799 

880.0 

.7097 

2.79207 

-1.27736 

-12.57373 

920.0 

.7419 

2.91898 

-1.06446 

-11.22003 

960.0 

.7742 

3.04589 

-.92252 

-13.35966 

1000.0 

.8065 

3.17280 

- . 78061 

•9.27940 

1040.0 

.8387 

3.29971 

-.63868 

-7.97431 

1080.0 

.8710 

3.42663 

- .49675 

-6.45488 

1120.0 

.9032 

3.55354 

-.35482 

-4.74876 

1160.0 

.9355 

3.68045 

- .28386 

-3.89245 

1200.0 

.9677 

3.80736 

■ .21200 

-2.97412 

1240.0 

1.0000 

3.93427 

-.07097 

-.99762 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 


APPENDIX  i 
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TABLE  E-23 


EVAPORATION  EXPERIMENT  NO.  BLF/  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALOMATE  DROPS  2  MM  OiA.,  tOO  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTON  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  33X 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 


*«*»••»**•*.  TIME  *************  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF- LI  FEE 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

15.0 

.0294 

.10311 

-23.41817 

■  24,92490 

30.0 

.0588 

.20622 

-22.61065 

-25.65944 

45.  .0 

.0882 

.30934 

-21.80316 

26.43126 

60.0 

.1176 

.41245 

-21.26476 

-27.61628 

75.0 

.1471 

.51556 

-20.45728 

-28.52379 

90.0 

.1765 

.61867 

-19.38054 

-29.04878 

105.0 

.2059 

.72178 

18.57304 

-29.99384 

120.0 

.2353 

.82489 

17.76554 

-30.98447 

135.0 

..  47 

.92801 

-16.95797 

•32.02069 

150.0 

.2941 

1.0311? 

-16.41964 

-33.70141 

165.0 

.3235 

1.13423 

-15.61212 

-34.93359 

180.0 

.3529 

1.23734 

-14.80458 

-36.22427 

195.0 

.3824 

1.,  34045 

-13.99708 

-37.56993 

210.0 

.4118 

1.44356 

-12.92038 

-38.08979 

225.0 

.4412 

1.54668 

-11.84367 

-38.37428 

240.0 

.4706 

1.64979 

-10.76700 

-38.33827 

255.0 

.5000 

1 . 75290 

-9.42110 

-36.72621 

270.0 

.5294 

1.85601 

-8.07523 

-34.26392 

28v  .0 

.5588 

1.95912 

-7.26773 

-33.50469 

.30'  0 

.5882 

2.06223 

-6.46018 

-32.26208 

315.0 

.6176 

2.16535 

5.38349 

-28.89006 

330.0 

.6471 

2.26846 

-4,57595 

•26.21846 

345.0 

.6765 

2.37157 

-4.03762 

-24.60325 

360.0 

.7059 

2.47468 

-3.49927 

-22.56484 

375.0 

.7353 

2.57779 

-2.96094 

-20.08332 

390.0 

.  7647 

2.68090 

-2.42256 

-17.15947 

405.0 

.7941 

2.78402 

-1.88422 

-13.82247 

420.0 

.8235 

2.88713 

-1.61505 

-12.22169 

435.0 

.8529 

2.99024 

-1.34587 

-10.45964 

450.0 

.8824 

3.09335 

-1.07670 

-8,55252 

465.0 

.9118 

3.19646 

-.80751 

-6.52229 

430.0 

.9412 

3.29957 

-.53837 

.39781 

495.0 

.9706 

3.40269 

-.53835 

-4.44811 

510.0 

1.0000 

3.50580 

- .26916 

-2.23680 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINAT ION  REMAINING. 
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TABLE  E -?A 


EVAPORATION  EXPERIMENT  NO.  BEES  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIE  THYI.MALONATE  DROPS  2  KM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  CiMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINOBPE'EO  11.0  MPH,  AIR  TEMPERATURE  60  DEO  F.,  RELATIVE  HUMIDITY  SOX 

EVAPORATION  RATE  FOR  A  DROPLET  IN  A  UNIFORM  ARRAY 

************  J  j  *****<r*i*f**<(*  *****  EVAPORATION  RATE  ***** 


MINUTES 

FRACTIONAL 

HALF  LIFES 

MICROGRAMS  PER  MINUTE 

NORMALIZED 

.0 

.0000 

.00000 

.00000 

.00000 

15.0 

.0313 

.10001 

-25.99681 

-27.63011 

30.0 

.0625 

.20002 

-24.93570 

-28.20183 

45.0 

.0938 

.30003 

23.87458 

-28.76802 

60.0 

.1250 

.40004 

-22.81352 

-29.32234 

75.0 

.1563 

.50005 

■22.01771 

30.24575 

90.0 

.1875 

.60006 

■21.48710 

-31.64047 

105.0 

.2188 

.70008 

-20.69135 

-32.73674 

120.0 

,2500 

.80009 

■19.89549 

-33.90428 

135.0 

.2813 

.90010 

-19.36496 

-35.67734 

150.0 

.3125 

1.00011 

-18.83440 

-37.67228 

165.0 

.3438 

1.10012 

-18.30386 

-39.93567 

180.0 

.375G 

1.20013 

-17.77331 

-42.52806 

195.0 

,4063 

1.30014 

■17.24279 

-45.53006 

210.0 

.4375 

1.40015 

-16.44695 

-48.18713 

225.0 

.4688 

1 ,50016 

-15.65112 

-51.19332 

240. 0 

.5000 

1.60017 

-14.85529 

-54.62565 

255.0 

.5313 

1.70018 

-14.05949 

-58.58659 

270.0 

.5625 

1.8G019 

-13.52894 

64.66519 

285.0 

.5938 

1.90020 

12.20258 

-67.24358 

300.0 

.6250 

2.00022 

10.61095 

-67.439.37 

315.0 

.6563 

2.10023 

-9.54984 

-70.41322 

330.0 

.6875 

2.20024 

8.48874 

-72.97523 

345.0 

.7188 

2.30025 

-7.42766 

-74.69927 

360 .0 

.7500 

2.40026 

6.36656 

-74.93804 

375.0 

.7813 

2.50027 

-5.30548 

-72.73369 

390.0 

.8125 

2.60028 

-4.24437 

-67.11245 

405.0 

.8433 

2.70029 

-3.19326 

-56.33954 

420.0 

.8750 

2.80030 

-2.38746 

-47.20572 

435.0 

.9063 

2.90031 

-1.59166 

-33.89648 

450.0 

.9375 

3.00032 

-.79583 

-17.62754 

465.0 

.9688 

3.10033 

- .53055 

-12.07436 

480.0 

1.0000 

3.20035 

-.26.25 

-6.12060 

NORMALIZED:  MICROGRAMS  PER  MINUTE  PER  FRACTION  OF  LIQUID  CONTAMINATION  REMAINING. 
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APPENDIX  F 


SUMMARY  Or  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


TABLE  F  1 


EVAPORATION  EXPERIMENT  NO.  01  FI  SERIES  10  2**4  FACTOR tAL  EXPERIMENT 
0 1 ETHYI.MALONATE  CROPS  2  MM  DIA.,  100  CP  HOUR'  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  OM  HICKORY/TOP  SURFACE 
MIND  SPEED  3.1)  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  4  57. 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.700 

4.700 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

27.861 

27.861 

GRAMS  PER  DROPLET 

.00000 

.00639 

.00639 

ESTIMATED  MEAN  DROPLET 

MASS 

.00639  GRAMS 

STANDARD  DEVIATION  OF 

TEST 

ROPIET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS 

ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.26  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0155945  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MI  RAN  SAMPLING  A1  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
EASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.01621  PERCENT 

BASE  ON  CALIBRATION  CONVFRSION  FACIOR  (PPM/AB)  2.84553  PERCENT 


?\2 


TABLE  -2 


EVAPORATION  EXPERIMENT  NO.  GLF2  SERIES  It)  2*<4  l-AC  1  OR  I A  L  EXPERIMENT 
D1ETHYI.MALONATE  DROPS  2  MM  DIA.,  100C  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/TOP  SURFACE 
WINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  39% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

5.000 

5.000 

NUMBER  OF  DROPLETS 

.000 

736. COO 

736.  000 

GRAMS  PER  SO  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

. 00679 

ESTIMATED  MEAN  DROPLET 

MASS 

.00679  GRAMS 

STANDARD  DEVI AT. ON  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  O'  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQLi VALENT  DROPLET  DIAMETER 

2.31  MILLIMETERS 

DIFFERENCE  L .TWEEN  SAMPLE  HASS  ESTIMATES  .013/671  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69  000 

RATIO  Or'  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 


BASED  ON  CALCULATED 

CONVERSION 

FACTOR 

(PI M/AEO 

3 . 294 U 8 

PERCENT 

BASE  ON  CALIBRATION 

CONVERSION 

FACTOR 

(PPM/AB) 

3.1494/ 

PERCENT 

tabu:  f~3 


EVAPORATION  EXPERIMENT  NO.  UUJ  SERIES  10  2**1,  E  ACTOR  Ml.  EXPERIMENT 
DIETHYLMAI ONATE  DROPS  2  MM  DIA.,  H10  CP  I.10UID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  CMS/:  Q  METER  ON  HICKORY/TOP  SURE-!.  I 
WINDSPEEO  11.0  MPH.  AIR  TEMPERATURE  *0  DEC,  T . ,  RELATIVE  HUMIDITY  Wi 

SUMMARY  OE  LIQUID  CONTAMINATION  l!Y  SUBSTRATE  POSH  ION 


SUBS  I  RATE  1 

SUBSTRATE  2 

SUBSTRATE  5 

CONTAMINATION,  GRAMS 

.000 

4.200 

4 . 200 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRATIS  PEN  SU  MEIER 

.000 

24.902 

24.902 

GRAMS  PER  DROPLET 

.00000 

.00571 

.00571 

ESTIMATED  MEAN  DROPLET  MASS 

STANDARD  DEVIATION  OE  VEST  DROPLET  MASS 

STANDARD  ERROR  0r:  MEAN  MASS  ESTIMANT 


.00571  GRAMS 
.00000  GRAMS 
.00000  GRAMS 


EQUIVALENT  DROPLET  DIAMETER  2.18  MILLIMETERS 


D I FI-ERGNCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .  0052388  GRAMS 

TOP  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  '  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MI  RAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCL’ . A. I  El.  CONVERSION  FACTOR  (PPM/AB)  .92962  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .86546  PERCENT 


TABLE  K-4 


EVAPORATION  EXPERIMENT  MO.  GLF4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLHALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CCNTAM1WAT ION  DENSITY  30  GMS/SU  METER  ON  HICAORY/TOP  SURFACE 
WINOSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  38X 

SUMMARY  Of  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1  SUBSTRATE  2  SUBSTRATE  3 


CONTAMINATION,  GRAMS 

.000 

5.000 

5.000 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

. 00679 

ESTIMATED  MEAN  DROPLET  MASS  .0067V  GRAMS 
STANDARD  DEVIATION  OF  TEST  DROPLET  MASS  .00000  GRAMS 
STANDARD  ERROR  OF  MEAN  MASS  ESTIMANT  .00000  GRAMS 

EQUIVALENT  uROPLET  DIAMETER  2.31  MILLIMETERS 


DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0029646  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AR  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  Or'  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  .99138  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .96024  PERCENT 
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TABLE  F~5 

EVAPORATION  EXPERIMENT  NO.  GLF5  SERIES  10  "'**4  FACTORIAL  EXPERIMENT 
D1ETHYLMAL0NATE  DROPS  2  MM  0!A.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  II ICKORY/BOT TOM  SURFACE 
WINPSPc ED  3.0  MPH,  AIR  TEMPERATURE  6 u  DEG  F.,  RELATIVE  HUMIDITY  58V, 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.200 

4.200 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

24.902 

24.902 

GRAMS  PER  DROPLET 

.00000 

.00571 

.00571 

ESTIMATED  MEAN  DROPLET 

MASS 

.00571  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMAWT 

.00000  CRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.  0  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .(>'195029  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  6$ . 000 

FOR  CONVERSION  FACTOR  P'  ,'AB  *  CAl  I  BRAT  I  ON  *  69  000 

RATIO  OF  TESi  MASS  ANALYZED  BY  MIk/.N  SAMPLING  AT  75  LIFERS  PER  MiNUIE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  ( PPM/AB S  2.92763  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FAC10R  (FVM/AB)  2.81126  PERCENT 
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TA3LF.  1-6 


EVAPORATION  EXPERIMENT  NO.  GLIti  SERIES  It/  2**4  FACTORIAL  EXPERIMENT 
Dl'TKYLNALONATE  DROPS  2  MM  DU.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTOM  SURFACE 
WINOSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  55% 

SUMMARY  Of  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS  .000 

NUMBER  OF  DROPLETS  .000 

GRAMS  PER  SQ  METER.  .000 

GRAMS  PER  DROPLET  .00000 

4.700 

736.000 

27.861 

,00639 

4.700 

736.000 

27.861 

.00639 

ESTIMATED  MEAN  DROPLET  MASS 

STANDARD  DEVIATION  OF  TEST  DROPLET  MASS 
STANDARD  ERROR  OF  MEAN  MASS  FSTIMANT 

.00639  GRAMS 

.00000  GRAMS 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.26  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0092592  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  v'  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  Ml  RAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  H3SS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.00353  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  289986  PERCENT 


TABLE  F-7 


PVAPORAT I  ON  EXPERIMENT  NO.  GLF7  SERIES  ID  2»*4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  OIA.,  100  CP  LKMJID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  HICKORY/BOTTCM  SURFACE 
WINDSPEf.P  11.0  MPH,  AIR  TEMPERATURE  60  DEO  F.(  RELATIVE  HUMIDITY  30, < 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  CRAMS 

,000 

■4.600 

..600 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

27.269 

1.7.269 

GRAMS  PER  DROPLET 

.00000 

.00625 

.00625 

ESTIMATED  MEAN  DROPLET  MASS  .00625  GRAMS 
STANDARD  DEVIATION  OF  TEST  DROPLET  MASS  .00000  GRAMS 
STANDARD  ERROR  OF  MEAN  MASS  ESTIMANT  .00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.25  MILLIMETERS 


DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .00281516  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  68.001 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  68.00C 

PATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  .91973  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .88750  PERCENT 


TABLE  F-8 


EVAPORATION  EXPERIMENT  NO.  GLF8  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
OIElHYlMALONATf-  DROPS  2  MM  DIA.,  1G00  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  ON  HICKORY/BOTTOM  SURFACE 
WINDSPEED  11,0  MPH,  AIR  TEMPERATURE  60  OEG  F.,  RELATIVE  HUMIDITY  MIX 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CON  VAN l HAT  ION,  GRAMS 

,000 

5.000 

5.000 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  sa  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

.00679 

ESTIMATED  MEAN  DROPLET 

MASS 

.00679  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.31  HILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0028207  GRAMS 

FOP  CONVERSION  FACTOR  PPM/AB  »  CALCULATION  *  71.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  71.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAhPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AS)  .94023  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .91060  PERCENT 
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TABLE  F-9 


EVAPORATION  EXPERIMENT  NO.  Rt.f9  SERIES  It)  2**4  E'ACI  ORIAL  CAPER I  MEN T 
DIeTHYLMALONATE  PROPS  2  MM  D ! A . ,  100  CP  LIQUID  VISCOSITY 
HOP INAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/TOP  SURFACE 
UI  NOSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEG  F . ,  RELATIVE  HUMIDITY  44*4 

SUMMARY  O'  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAM I  NATION,  GRAMS 

.  OOU 

3.91)0 

3.900 

NUMBER  OF  DROPLETS 

.000 

736.  OOG 

736.000 

GRAMS  PER  SQ  METER 

.000 

23.127 

■3.127 

GRAMS  PER  DROPLET 

.00000 

.00530 

. 00530 

ESTIMATED  MEAN  DROPLET 

MASS 

.00530  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  E ST! WANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.13  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0169294  GRAMS 

FOR  CONVERSION  FACTOR  PPH/AB  *  CALCULATION  *  68.000 

FOR  CONVERSION  FaCTCR  PPH/AB  *  CALIBRATION  *  68.000 

RATIO  OF  TEST  MASS  ANALYSED  8Y  HIRAM  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/ A3)  3.4.3337  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  3.21008  PERCENT 
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TABLE  F-  !  0 

EVAPOKAT  ION  EXPERIMENT  NO.  GLFIO  SERIES  ID  1***4  FACTOR  I At  EXPERIMENT 
DIETKYLHALCNATft'  DROPS  2  MM  DIA . ,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  CMS /SO  METER  ON  OAT/TOP  SURFACE 
VINDSPEEO  2,8  MPH,  AIR  TEMPERATURE  60  :)EG  I. ,  RELATIVE  HUMIDITY  52% 

SUMMARY  0!'  LIQUID  CONTAMINATION  HY  SIJ9STRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS  . OOU 

NUMBER  OF  DROPLETS  ..000 

GRAMS  PER  SO  METER  .ODD 

GRAMS  PER  DROPLET  .00000 

5 . 00C 

06.000 

29.636 

.00679 

5.000 

736.000 

29.636 

.00679 

ESTlKAiED  MEAN  DROPLET  MASS 

STANDARD  DEVIATION  OF  TESY  OPOPIET  MASS 

STANDARD  ERROR  OF  MEAN  MASS  ITT  1 MAN T 

. 0067V  GRAMS 

.OOOOli  TRAMS 

.000C0  CRAMS 

EQUIVALENT  DRCPIEi  DIAMETER 

2,31  MILLIMETERS 

iMFFFREWCF  BETWEEN  SAMPLE  MASS  EST-'MATSS  ..0164475  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOP  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYSED  BY  MI  RAM  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  til!  CALCULATED  CQNVEKSlUfa  FACTOR  f PPM/AB)  3.50908  PERCENT 

.SASE  ON  CAL  BRAT  ION  CONVERSION  FACTOR  < PPM/AB)  3.33631  PERCENT 


APPENDIX  F 


2?\ 


TABLE  F-ll 


EVAPORATION  EXPERIMENT  NO.  Cl.Fl  1  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHTLKALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  CAK/TOP  SURFACE 
Wt NDSPEEO  I'.O  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  55X 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.300 

4.300 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

25.494 

25.494 

GRAMS  PER  DROPLET 

.00000 

.00584 

.00584 

ESTIMATED  MEAN  DROPLET 

MASS 

.00584  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.20  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0026779  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  70.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  70.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  .93151  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .09947  PERCENT 


TABLE  F-12 


EVAPORATION  EXPERIMENT  NO.  GLE12  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA-,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GHS/SQ  METER  ON  OAK/TOP  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.(  RELATIVE  HUMIDITY  40% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

5.000 

5.000 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SO  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

.00679 

ESTIMATED  MEAN  DROPLET 

MASS 

.00679  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 


2.31  MILLIMETERS 


DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0023392  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  .94087  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .91630  PERCENT 
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TABLE  F-13 


EVAPORATION  EXPERIMENT  NO.  GLF13  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D1ETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  2. a  MPH,  AIR  TEMPERATURE  60  DFG  F.,  RELATIVE  HUMIDITY  44X 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.100 

4.100 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

24.310 

24.310 

GRAMS  PER  DROPLET 

.00000 

.00557 

.00557 

ESTIMATED  MEAN  DROPLET 

MASS 

.00557  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.16  MILLIMETERS 


DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0112063  GRAMS 

FOR  CONVERSION  FACTOR  PPK/Att  *  CALCULATION  *  6U.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  68.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.49889  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  3.35829  PERCENT 


APPENDIX  F 


?.2A 


TABLE  F - 14 


EVAPORAT : ON  EXPERIMENT  NO.  GEE  14  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D 1  ETHYl.MALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  2,8  MPH,  AIR  TEMPERA1URE  60  DEG  f . ,  RELATIVE  HUMIDITY  43X 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUbSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

5.000 

5.000 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SO  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

.00679 

ESTIMATED  MEAN  DROPLET 

MASS 

00679  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.31  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0115338  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  70.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  70.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.44828  PERCENT 

BASF  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  3.32711  PFRCEHT 


TABLE  F -15 


■EVAPORATION  EXPERIMENT  NO.  GLF1S  SERIES  W  2**4  FACTORIAL  EXPERIMENT 
D I ETHYLMALONATE  DROPS  2  MM  D I A . ,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  MEIER  ON  OAK/ HOT  TOM  SURFACE 
WINOSPEED  11.3  MPH,  AIR  TEMPERATURE  60  DEC  F.,  RELATIVE  HUMIDITY  38% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.OGC 

4.300 

4 .300 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SO  METER 

.000 

25.494 

25.494 

GRAMS  PER  DROPLET 

.00000 

.00584 

.0058.', 

ESTIMATED  MEAN  DROPLET 

MASS 

..  0C584  GRAP ' 

STANDARD  DEVIATION  OF 

TEST  DROP! FT  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESUMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.20  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPlg  MASS  ESTIMATES  .0025435  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  67.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  »  67.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PIN  MINUTE  TO  TOTAL  UA 
BASED  ON  i.ALCULATED  CONVERSION  FACTOR  (PPM/AB)  .39725  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AIi)  ...6682  PERCENT 


TABLE  F-16 


EVAPORATION  EXPERIMENT  NO.  GLF16  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
OIETHYLMALONAIE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  11.3  HPH,  AIR  TEMPERATURE  60  DEG  K-,  RELATIVE  HUMIDITY  38% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SURSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4,300 

4.800 

NUMBER  OF  DkOPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

28.452 

28.452 

GRAMS  PER  DROPLET 

.00000 

.00652 

.00652 

ESTIMATED  MEAN  DROPLET 

MASS 

.00652  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.23  MILLIMETERS 

DI F FEPCWCE  BE'iUEEN  SAMPLE  MASS  ESTIMATES  .0025814  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  68.000 

FOR  CONVERSION  FACTOR  PPM/AB  '  CALIBRATION  *  68.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPl  ING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  .88416  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .85591  PERCENT 


TABLE  P  17 


EVAPORATION  EXPERIMENI  HO  ALT  I  SERIES  10  2**/.  FACTORIAL  EXPERIMENT 
D I E  T II Y  L  Mf.I.ONATE  DROPS  2  NH  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  SO  GMS/SQ  METER  ON  OAK/  OP  SURFACE 
UINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEO  F.,  RELATIVE  HUMIDITY  39% 

SUMMARY  Ol  I.  ICUIO  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE 

CONTAMINATION,  GRAMS 

.000 

4.800 

4.800 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

28.452 

28.453 

GRAMS  PER  DROPLET 

.00000 

.00652 

.0065; 

EST I  MAI  ED  MEAN  DROPLET 

MASS 

.00652  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  EST1MANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.28  MILLIMETERS 


DIFFERENCE  BETWEEN  CAMPLE  MASS  ESTIMATES  .0142544  GRAMS 

FOR  CONVERSION  FACTOR  PPH/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AO  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PEP  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  CPPH.'AB)  3.21109  PERCENT 

BASE  ON  CAL IBRA1 ION  CONVERSION  FACTOR  (PPM/AB)  3.05913  PERCENT 


/'pPt  m t* i  p 


??.s 


TABLE  F— 18 


EVAPORATION  EXPERIMENT  NO.  BLE2  SERIES  ID  2**4  EACTCRIAL  EXPERIMENT 
DIET  MYLMALONATE  DROPS  2  MM  D!  A . ,  1000  CP  LIOUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SO  METER  ON  OAK/TOP  SURFACE 
WINDSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  39% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

5.000 

5.000 

NUMBER  OE  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SC  METER 

.000 

29.636 

29.636 

GRAMS  PER  DROPLET 

.00000 

.00679 

.00679 

ESTIMATED  MEAN  DROPLET 

MASS 

.00679  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.31  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0140384  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  67.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  67.000 

RA1IO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MAS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.94.337  >  FRCENT 

BASE  ON  CALIBRATION  CONVERSION  c ACTOR  (PPM/AB)  3.79591  PERCENT 
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TABLE  F-19 


EVAPORATION  EXPERIMENT  NO.  BLF3  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  OJA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SG  METER  ON  OAK/TOP  SURFACE 
UINDSPEED  11.0  MPH,  AIR  TEMPERAUIRE  60  DEG  F.,  RELATIVE  NUMIDITY  37X 

SUMMARY  OF  LIQUID  CONTAMINATION  GY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.800 

4.300 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

28.452 

28.452 

GRAMS  PER  DROPLET 

.00000 

.00652 

. 006*2 

ESTIMATED  MEAN  DROPLET 

MASS 

.00652  GRAMS 

STANDARD  DEVIATION  O' 

TEST  DROPLET  HASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.28  MILLIMETERS 

DI'FERENCT  BETWEEN  SAMPLE  MASS  CS.IMATES  .0031677  GRAMS 

FOR  CONVERSION  FAC' OR  PPM/AB  *  CALCULATION  *  6Q.000 

FOP  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  60.000 

PATIO  OF  TEST  HASS  ANALYZED  BY  MI  RAN  SAMP! ING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CAI CULATED  CONVERSION  'ACTOR  (PPM/AB)  .91917  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .88523  PERCENT 


TABLE  F-20 


EVAPORATION  EXPERIMENT  NO.  81.  K  SERIES  JO  2**4  FACTORIAL  EXPERIMENT 

OIETHYLMALONATE  DROPS  2  MM  DIA  . ,  1000  CP  LIQUID  VISCOSITY 

NON I MAE  CONTAMINATION  DENSITY  30  GMS/SQ  METEP  ON  OAK/ TOP  SURFACE 

W<NO SPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEC  F.,  RELATIVE  HUMIDITY  ?0% 

SUMMARY  Of  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SU3STP.ATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

..COO 

5.200 

'..200 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

.50.019 

30.819 

GRAMS  PER  DROPLET 

.00000 

.00707 

.00707 

ESTIMATED  MEAN  DROPLET  HASS 

.00707  GRAMS 

STANDARD  DEVIATION  OF  TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN  MASS 

c'STIHANT 

•OOOOC  GRAMS 

EOUIVALCHT  DROPLET  DIAMETER 

2.34  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0041423  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  1.04513  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  1.00329  PERCENT 


TABLE  F-2.1 


EVAPORATION  EXPERIMENT  NO.  BI.F5  SERIES  It)  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA, ,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SCI  METER  ON  OAK/BOTTOM  SURFACE 
WINDSPEED  3.0  MPH,  AIR  TEMPERATURE  60  DEG  F.„  RELATIVE  ‘IUMIDITY  37% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  I 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

..000 

4.600 

4.600 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SO  METER 

.000 

27.269 

27.269 

GRAMS  PER  DROPLET 

.00000 

.00625 

.00625 

ESTIMATED  MEAN  EROPLE1 

MASS 

.00625  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.25  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0096249  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  rt  .9.000 

RATIO  OF  I EST  MASS  ANALYZED  8Y  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  HASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  3.21802  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  3.11039  PERCENT 
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TABLE  F-22 


EVAPORATION  EXPERIMENT  NO.  BI.F6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  OIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  UMS/SQ  METER  ON  OAK/BOY TOM  SURFACE 
UINDSPEED  2.9  MPH,  AIR  TEMPERATURE  60  DEG  r.,  RELATIVE  HUMIDITY  37% 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  ? 

SUB5TRATE  3 

CONTAMINATION,  GRAMS 

.000 

4.900 

4.900 

NUMBER  OF  DROPLETS 

.000 

736. 00C 

736.000 

GRAMS  PER  SQ  METER 

.000 

29.044 

29.044 

GRAMS  PER  OROPLET 

.00000 

.00666 

.00666 

ESTIMATED  MEAN  DROPLET 

MASS 

.00666  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.30  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0133203  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  69.0C0 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIXAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  IOTA1.  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTO"  (PPM/AB )  3.76394  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/'9>  3.61117  PERCENT 
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: ABLE  r-23 


EVAPORATION  EXPERIMENT  NO.  BLF7  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
I51ETMYLWAI  OMATE  DROPS  2  MM  DIA. ,  IOC  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  UMS/Sa  METER  ON  OAK/BOTTOM  SURFACE 
W1NDSPEE0  11.0  MPH,  AIR  TEMPERATURE  60  DEC  F.,  RELATIVE  HUMID  I TY  30X 

SUMMARY  OF  LIQUID  CONTAMINATION  BY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  ?J 

CONTAMINATION,  GRAMS 

.000 

4.400 

4.400 

NUMBER  OF  DROPLETS 

.000 

736.000 

736. COO 

GRAMS  PER  SO  METES 

.000 

26,086 

26,086 

GRAMS  PER  DROPLET 

.00000 

.00598 

.00593 

ESTIMATED  MEAN  DROPLET 

MASS 

.00398  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

.00000  CfiAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESVIIIANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER  2.22  MILLIMETERS 


DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  GRAMS 

FOR  CONVERSION  FACTOR  PPM/A6  *  CAL CL  AT  -  69.000 

FOR  CONVERSION  FACTOR  PPM/A8  *  CALI2SA ( ION  *  69.000 

RATIO  OF  TEST  MASS  ANALYZED  UY  MIRAN  SAMPLING  AT  75  LITERS  PER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PFM/Pfi)  .93294  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTO!  (PPM/AB,  .,90161  PERCEPT 
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TABLE  f:~24 


EVAP0RA1 ION  EXPERIMENT  NO.  SLES  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETDYLMALONATE  DROPS  2  MM  IMA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  GMS/SQ  METER  ON  OAK/BOITUM  SURFACE 
WINDSPEED  11.0  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HAITI  I D I T  Y  SOX 

SUMMARY  OF  LIQUID  CONTAMINATION  QY  SUBSTRATE  POSITION 


SUBSTRATE  1 

SUBSTRATE  2 

SUBSTRATE  3 

CONTAMINATION,  GRAMS 

.000 

5.100 

0.100 

NUMBER  OF  DROPLETS 

.000 

736.000 

736.000 

GRAMS  PER  SQ  METER 

.000 

30.228 

30.223 

GRAMS  PER  DROPLET 

.00000 

.00693 

.00693 

ESTIMATED  MEAN  DROPLET 

MASS 

.00693  GRAMS 

STANDARD  DEVIATION  OF 

TEST  DROPLET  MASS 

,00000  GRAMS 

STANDARD  ERROR  OF  MEAN 

MASS  ESTIMANT 

.00000  GRAMS 

EQUIVALENT  DROPLET  DIAMETER 

2.33  MILLIMETERS 

DIFFERENCE  BETWEEN  SAMPLE  MASS  ESTIMATES  .0030017  GRAMS 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALCULATION  *  60.000 

FOR  CONVERSION  FACTOR  PPM/AB  *  CALIBRATION  *  68.000 

RATIO  OF  TEST  MASS  ANALYZED  BY  MIRAN  SAMPLING  AT  75  LITERS  >ER  MINUTE  TO  TOTAL  MASS 
BASED  ON  CALCULATED  CONVERSION  FACTOR  (PPM/AB)  1.01144  PERCENT 

BASE  ON  CALIBRATION  CONVERSION  FACTOR  (PPM/AB)  .98053  PERCENT 
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Residua!  Droplet  Mass  (mg 


EVAPORATION  EXPERIMENT  NO.  GLF1  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA..  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  HICKORY  LEAF/TOP  SURFACE 
WINDSPEE'D  3.0  MF’H,  AIR  TEMPERATURE  60  DEG  F,.  RELATIVE  HUMIDITY  4S* 
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Figure  G— 1 


Droplet  Residual  Mass  Ve'sus  lime. 
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Residuai  Droplet  Mass  (mg) 


EVAPORATION  EXPERIMENT  NO.  GLF2  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA„  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  HICKORY  LEAF/ TOP  SURFACE 

RE  60  DEG  F  .  RELATIVE  HUMIDITY  39s« 


WINOSPEED  3  MPH, 


AIR  TEMPERATURE  60  DEG  F 
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Figure  G  2.  Droplet  Residual  Mus«?  Versus  Time. 
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Residual  Droplet  Moss  (mg) 


EVAPORATION  EXPERIMENT  NO,  CLF3  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DiETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  00  G/SG  METER  ON  HICKORY  LEAF/TOP  SURFACE 
WINDSPEED  11  MPH,  AIN  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  40* 
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Figure  G  — 3.  Droplet  Re  sidual  Mass  Versus  Time. 
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Residuai  Droplet  Mass  (mg) 


EVAPORATION  EXPERIMENT  NO.  GLF4  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIE1MYLMALONATE  DROPS  2  MM  DIA..  1000  CP  LIQUID  VISCOSITY 
NOMINAL.  CONTAMINATION  DENSITY  30  G/SQ  MEIER  ON  HICKORY  LEAF/TOP  SURFACE 
WiNDSPEED  11  MPH.  AIR  TEM0ERATURE  60  DEG  F„  RELATIVE  HUMIDITY  38* 
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EVAPORATION  EXPERIMENT  NO.  GLf  5  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
OlETHYLMALONAfE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  HICKORY  IEAF/BOTTOM 
VBNDSPEED  3.0  MPH.  .AIR  TEMPERATURE  00  DEG  F..  RELATIVE  HUMidim 51 S 
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esiduai  Droplet  Mass 


EVAPORATION  EXPERIMENT  NO.  GLF6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MU  DIA..  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  HICKORY  LEAF/BOTTOM 
WINDSPEED  3.0  MPH.  AIR  TEMPERATURE  60  DEG  F..  RELATIVE  HUMIDITY  55* 
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Residual  Droplet  Mass  (mg) 


EVAPORATION  EXPERIMENT  NO.  GLF7  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.«  i  00  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  .30  G/SQ  METER  ON  HICKORY  LEAF/BOTTOM 
WiNDSPEED  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  38* 
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Residual  Droplet  Ma 


EVAPORATION  EXPERIMENT  NO.  GLF8  SERIES  10  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  PIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SCJ  METER  ON  HICKORY  LEAF/BOTTOM 
WIND5PEED  VI  MPH.  AIR  TEMPERATURE  t>0  DEG  F..  RELATIVE  HUMIDITY  SO* 


EVAPORATION  EXPERIMENT  NO.  GLF9  'S  FRIES  IP  2**4  FA CTnRi^i  rvp-pmcM'- 

WS^JIAljONATE  DR0PS  2  mm  P!A.  too  CP  LIQUID  vS(5StY  LXFtR!MENi 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  MFT'FR  ON  OAK  I  EAF /TOP  SI  IRFATF 
WINDSPEED  28  MPH.  AIR  TEMPERATURE7  CO  DEG  F.  '^EUT^KSS.TY^^ 
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f  igure  G---9.  Droplet  Residua!  M033  Ver  jus  Tims. 
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Residue!  Droplet  Moss 


EVAPORATION  EXPERIMENT  NO.  GLPSO  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALQNATF  DROPS  2  MM  DIA  ,  1000  CP  LIQUID  V  SC05ITY 
NOMINAL  CONTAMINATION  DENSITY  TO  G/SQ  METER  ON  OAK  LEAF/TOP  SURFACE 
WINCSPEEC  2.3  MPH,  AIR  TEMPERATURE  60  DEG  F„  RELATIVE  HUMIDITY  S2* 
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Figure  G  1  J.  Drop»et  Residua!  Moss  Versus  Virne. 
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Residual  Droplet  Mass  (rrg) 


EVAPORATION  EXPERIMENT  NO.  GLF11  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/TOP  SURFACE 
WIND5PEED  11  MPH,  AIR  TEMPERATURE  60  DEG  F..  RELATIVE  HUMIDITY  55* 
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Droplet  Residual  Mass  Versus 


time. 


Residual  Droplet  Mass 


EVAPORATION  .EXPERIMENT  NO.  GLF12  SERIES  10  2**4  FACTORIAL  EXPERIMENT 

diethyl  Vi  alomate  dfops  2  mm  oia.,  1000  cp  liquid  viscosity 

NOMINAL.  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/TOP  SURFACE 
WINOSPEED  11  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  40* 
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Figure  G— 12.  Dropld  Residual  Mass  Versus  Time. 


Residua!  Droplet  Mass 


EVAPORATION  EXPERIMENT  NO.  GLF13  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA..  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/BOTTQM  SURFACE 
WINDSPEED  2.8  MPH,  AIR  TEMPERATURE  60  DEG  F..  RELATIVE  HUMIDITY  44* 
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Figure  G— 13.  Droplet  Residual  Mass  Versus  Time. 
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Residue!  Droplet  Mass  (mg) 


EVAPORATION  EXPERIMENT  NO.  GL.F14  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALGNATE  DROPS  2  MM  DIA..  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/BOTTOM  SURFACE 
WINDSPEED  2.8  MPH,  AIR  TEMPERARJRE  60  DEG  F.,  RELATIVE  HUMIDITY  43* 
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Figure  G— 14.  Droplei  Residual  Mass  Versus  Time. 
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Residual  Dropiet  Mass  (mg) 


EVAPORATION  EXPERIMENT  NO  GLF15  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  00  G/'SQ  METER  ON  OAK  LEAF/BOTTOM  SURFACE 
WINDSPEED  1  1  MPH,  AIR  TEMPERATURE  60  DEG  F..  RELATIVE  HUMIDITY  38* 
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igure  G  15.  Droplet  K’esiduul  Moss  Versus  I  .oh  . 
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EVAPORATION  EXPERIMENT  NO-  GLF 1 6  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
D1ETHYLMALONATE  DROPS  2  MM  DIA..  1000  CP  LIQUID  VISCOSITY 
NOMINAl  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/BOTTOM  SURFACE 
WINDSPEED  11  MPH.  AIR  TEMPERATURE  60  DEG  F,,  RELATIVE  HUMIDITY  38* 
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l  iqure  G  16.  Droplet  Residual  Mass  Versus  lime. 


APPENDIX  G 


2b  < 


Residua!  Dropiet  Mass 


EVAPORATION  EXPERIMENT  NO.  BLF 1  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
OIETHYLMALONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/5Q  METER  ON  OAK  LEAF /TOP  SURFACE 
WIND3PEED  3  MPH,  AIR  TEMPERATURE  60  DEG  F.,  RELATIVE  HUMIDITY  3ft» 
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icuol  Droplet  Mass  (mg 
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Figure  G  -24  Dropiet  Residual  Mass  Versus  Time 
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Evaporation  Rate  (mmg/min) 
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Figure  H—  1.  Droplet  Evaporation  Hate  Versus  Time. 
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Evaporation  Rate  (mmg/min) 
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Figure  H  2  Droplet  Evaporation  Rate  Versus  Time. 
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Evaporation  Rate  (mmg/min) 
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Evaporation  Rate  (mmg/ 
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Evaporation  Rate  (mmg/mm) 
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Lvaporation  Rate  (mmg/min) 
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ivaporotion  Rate  (mmg/min 
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Evaporation.  Rate  (mmg/min) 
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Figure  H-  11.  Droplet  Evaporation  Rote  Versus 


APPENDIX  H 


274 


Evaporation  Rate  (mrng/rnin) 
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Evaporation  Rate  (mmg/min 


EVAPORATION  EXPERIMENT  NO.  GLF14  SERIES  ID  2*»4  FACTORIAL  EXFERJ  'ENT 
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Evaporation  Rate  (mmg/min) 


EVAPORATION  EXPERIMENT  NO.  GLF13  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
PIETHYLMAIONATE  DROPS  2  MM  DIA.,  100  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  G/SQ  METER  ON  OAK  LEAF/BOTTOM  SURFACE 
WINDSPEED  11  MPH,  AIR  TEMPERATURE  60  DEG  F.f  RELATIVE  HUMIDITY  ,'58* 
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Figure  M— 15  Droplet  Evaporation  Rote  Versus  Time. 
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Evaporation  Rate  (mmg/min) 


EVAPORATION  EXPERIMENT  NO.  GLF16  SERIES  ID  2**4  FACTORIAL  EXPERIMENT 
DIETHYLMALONATE  DROPS  2  MM  DIA.,  1000  CP  LIQUID  VISCOSITY 
NOMINAL  CONTAMINATION  DENSITY  30  /SO  MEIER  ON  OAK  LEAF/QOTTOM  SURFACE 
WINDSFEED  11  MPH,  AIR  TEMPERATE  fF  60  DEG  F..  RELATIVE  HUMIDITY  3S» 
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Figure  1—10.  Fractional  Droplet  Mass  Versus  Droplet  Half  — Life. 
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Figure  I  12  f  ractional  Droplet  Mass  Versus  Droplet  Half  •  Life. 
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APPENDIX  J 
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5  4 

5  4 

4  3 

4  4 

4  4 

4  4 

5  4 

5  5 

5  4 

4  4 

4  4 

4  4 

5  4 

4  4 

4  4 

5  4 

5  4 

4  4 

4  4 

4  4 

4  4 

4  4 

5  4 

5  5 

4  1 

5  4 

5  4 

4  4 

5  4 

5  5 

5  5 

b  'j 

4  4 

5  4 

4  4 

4  4 

4  4 

4  3 

4  4 

5  5 

5  3 

4  4 

4  4 

4  4 

!  4  4 

4  4 

4  4 

5  4 

4  4 

4  4 

4  4 

4  4 

6  4 

4  4 

5  4 

b  b 

5  4 

4  4 

4  3 

4  4 

4  4 

4  /* 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4  4 

5  5 

4  4 

7  3 

4  4 

4  4 

5  3 

4  4 

5  4 

5  4 

5  5 

6  4 

4  4 

4  4 

4  4 

4  4 

4  4 

5  5 

5  4 

6  5 

4  4 

4  4 

4  4 

4  4 

5  5 

5  5 

5  4 

5  5 

4  4 

4  4 

4  4 

4  4 

5  5 

4  4 

4  4 

6  5 

4  4 

4  4 

4  4 

4  4 

5  4 

4  4 

4  4 

6  5 

4  4 

4  4 

4  4 

4  4 

6  4 

5  4 

4  4 

4  4 

4  4 

5  4 

5  4 

4  4 

5  4 

4  4 

6  3 

5  4 

4  4 

4  4 

4  4 

4  4 

6  5 

4  4 

6  3 

5  5 

4  4 

4  4 

4  4 

4  4 

6  5 

4  4 

4  4 

5  4 

4  4 

5  4 

4  4 

4  4 

|  5  4 

I  i-  . 

5  5 

4  4 

4  4 

4  4 

5  4 

6  4 

4  4 

5  4 

5  4 

4  4 

4  4 

4  4 

5  3 

4  4 

4  4 

5  4 

5  4 

4  4 

4  4 

5  4 

4  4 

5  4 

5  4 

J  5  4 

6  5 

4  4 

5  5 

4  4 

4  4 

4  4 

4  4 

5  4 

6  5 

5  4 

5  5 

4  4 

4  4 

5  4 

4  4 

5  4 

4  4 

4  4 

7  5 

4  4 

4  4 

4  4 

4  4 

5  4 

4  4 

4  4 

5  5 

4  4 

4  4 

4  4 

4  4 

5  4 

5  4 

4  4 

7  5 

4  4 

4  4 

4  3 

4  4 

6  5 

4  4 

4  4 

5  5 

4  4 

4  4 

4  4 

4  4 

j  AVG 

AVG 

~AVG 

AVG 

“AVG“ 

“AVG - 

AVG — 

4.50mm 

4.59mm 

4.25mm 

4.65mm 

3, 9 8mm 

4 . 04mm 

4. 15  :>m 

4 . 13mm 

+/~  j 

+/- 

+/- 

V- 

+/- 

V- 

+/- 

+/ 

0.42  1 

0.46 

0.36 

0.5  9 

0.32 

0.14 

0.28 

0.38 

s.d.  1 

—•  — — - 1 — 

s.d. 

s.d. 

s.d. _ 

s.d. 

s.d. 

s.d . 

s.d. 
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APPENDIX  K 


FACTORIAL  ANALYSIS  AND  HALF  NORMAL  PROBABILITY  PLOTS 
OF  STANDARDIZED  ABSOLUTE  CONTRASTS  FOR  TESTS  ON  OAK  AND  HICKORY  LEA  E 
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TABLE  K-l.  IHE  DESIGN  MATRIX  FOR  THE  24  FACTORIAL  EXPERIMENT  NO 


TESY 


VARIABLES 
12  3  4 


CONTRAST  CONFOUNDING 


1 

2 

3 

4 

5 

6 
7 
0 

9 

10 
11 
12 

13 

14 

15 

16 


MEAN 

1 

2 

12 

3 

13 

23 

123 


14 

24 

124 

34 

134 

234 

1234 


VARIABLE  #*S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(♦JlOOO  CP 

2s 

WIND  SPEED 

(+)11  MPH 

3: 

LEAP  SURFACE 

( + ) BOTTOM 

4  x 

LEAF  TYPE 

(+JOAK 

(-)IOQ  CP 
( - ) 3  MPH 
( - ) TOP 
{ ") HICKORY 
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TABLE  K-2.  estimates  of  average  effects  ahd  sum  of  squares 

HALF-LIFE  OF  DROPLET  (2  MM  D1A )  CONTAMINATION  DEPOSITED 
ON  LEAFY  SURFACE  AT  60  DEG  P  AND  42*  RH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARES 

1 

MEAN 

246 

218.7 

- 

2 

1 

264 

22.4 

2002.5625 

3 

2 

84 

-178.9 

127985.063 

4 

12 

98 

-4.9 

95.0625 

5 

3 

320 

72.4 

20952.5625 

6 

13 

332 

-5.1 

105.0625 

7 

23 

148 

-22.9 

2093.0625 

8 

123 

156 

-2.4 

22.5625 

9 

4 

245 

25.4 

2575.5625 

10 

14 

287 

9.4 

351.5625 

11 

24 

100 

-9.9 

390.0625 

12 

124 

136 

-2.9 

.33.0625 

13 

34 

367 

6.4 

162.5625 

14 

134 

404 

-2  o  1 

18.0625 

15 

234 

150 

-17.9 

1278.0625 

16 

1234 

162 

-2.4 

22.5625 

TOTAL 

-  158087.438 

VARIABLE  0'S  AND  IDENTITIES 


is  LIQUID  VISCOSITY 
2:  WIND  SPEED 

3s  LEAF  SURFACE 
4r  LEAF  TYPE 


(>)100Q  CP 
(  +  )11  MPH 
{  +  ) BOTTOM 
( +  )OAK 


(-)100  CP 
( - ) 3  MPH 
( - ) TOP 
(- ) HICKORY 
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TABLE  K-3.  ranked  standardized  magnitude  of  effects 

HALF-LIFE  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  DEPOSITED 
ON  LEAFY  SURFACE  AT  60  DEG  F  AND  42%  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

15 

2 

.178.9 

14 

3 

72.4 

13 

4 

25.4 

12 

23 

22.9 

11 

1. 

22.4 

10 

234 

17.9 

9 

24 

9.9 

8 

14 

9.4 

7 

34 

6.4 

6 

13 

r>  *  i 

5 

12 

4.9 

4 

124 

2.9 

3 

1234 

2.4 

2 

123 

2.4 

1 

134 

2.1 

PROB 

STD  MAG 

HALF  NORMAL 

96.67 

7.99 

98.33 

90 

3.23 

95 

83.33 

1.13 

91.67 

76,  67 

1.02 

88.3  3 

70 

1 

85 

63.33 

>8 

81.67 

56.67 

.44 

78.33 

50 

.42 

75 

43.33 

.29 

71.6? 

36.67 

.23 

68.33 

30 

.22 

65 

23.33 

.13 

6.1 .67 

16.67 

.11 

58.3  3 

10 

,11 

55 

3.33 

.09 

51.67 

PROB  -  ( { R { I ) -»  5 )/R(MAX ) ) *  100%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  0  13  DEFINED  A 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  -  ( PROR-UOOfc  )/'?. 


VARIABLE  I  ''  S  AND  IDENTITIES 


1 t  LIQUID  VISCOSITY 
2:  WIND  SPEED 

3s  LEAF  SURFACE 
4 s  LEAF  TYPE 


(♦>1000  CP 
{  +  ) 1 3  MPH 

<  * ) bottom 

{  <■  )OAK 


I -MOO  CP 
( -  i  MPH 
{-)  op 
I - ) HICKORY 


APPENDIX  K 


PROBABILITY 


VARIABLE  #'S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(+HCGG  CP 

(-)IOO  CP 

2s 

WIND  SPEED 

(  +  H1  MPH 

(~)3  MPH 

3  s 

LEAF  SURFACE 

(+  )  BOTTOM 

( - ) TOP 

4 : 

LEAF  TYPE 

i + ) OAX 

{-) HICKORY 

FIGURE  K-l.  HRLF  NCRMRl  PROBABILITY  PLOT  Of  FRCTORIRL  EXPERIMENT 
HRLF-UFE  OF  2  MH  OIRMETER  0R0P3 
DEPOSITED  ON  LEriF  SURERCE  RT  08  DEG  F  RND  42X  RH 
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TABLE  K-4.  estimates  of  average  effects  and  sum  of  squares 

AVERAGE  EVAPORATION  RATE  (MMG/MIN)  OVER  HALF-LIFE  OF 
DROPLET  (2  MM  DIA)  DEPOSITED  ON  LEAF  SURFACE  AT  60 
DEG  F  AND  424  RH 


EST 

CONTRAST 

YIELD 

1 

MEAN 

13 

2 

1 

12 

3 

2 

3  3 

4 

12 

33 

5 

3 

9 

t 

13 

9 

7 

23 

20 

8 

12  3 

2.1 

9 

4 

10 

10 

U 

11 

11 

24 

28 

12 

.124 

21 

13 

34 

7 

14 

134 

8 

15 

234 

19 

IS 

1234 

19 

AVG  EFFECTS  SUM  OF  SQUARES 


17.3 

... 

- 2 

.25 

14.8 

870.25 

-.5 

1 

-6.5 

169 

.8 

2.25 

-3.2 

42.25 

.  5 

1 

-3 

36 

.2 

.25 

-1.2 

6.25 

-1 

4 

1.5 

9 

.3 

.25 

1 . 3 

6.25 

.  5 

1 

TOTAL  -  1149 

VARIABLE  # 'S  AND  IDENTITIES 


is  LIQUID  VISCOSITY 
2s  WIND  SPEED 
3s  LEAF  SURFACE 
4s  LEAF  TYPE 


I! +  >1000  CP 
(+>11  MPH 
( + ) BOTTOM 
( * } OAK 


(-)100  CP 
( "■ )  3  MPH 
( - * TOP 
(  -  ) HICKORY 
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TABLE  K-b.  ranked  standardized  magnitude  of  effects 
average  evaporation  rate  (mmg/min)  over  half-life  of 

DROPTET  {2  MM  DIA)  DEPOSITED  ON  LEAF  SURFACE  AT  60 
DEG  F  AND  42%  RH 


RANK 

CONTRAST  MAG  OF  EFFECT 

PROB 

STD  MAG 

HALF  NORMAL 

15 

2 

14.8 

96.67 

9.87 

98.33 

14 

3 

6.5 

90 

4.33 

95 

13 

2  3 

3.2 

83.33 

2.13 

91.67 

12 

4 

3 

76.67 

2 

88.33 

11 

34 

1.5 

70 

1 

85 

10 

234 

1.3 

63.33 

.87 

81.67 

9 

24 

1.2 

56.6  7 

.8 

78.33 

8 

124 

1 

50 

.67 

75 

7 

13 

.8 

43.33 

.53 

71,67 

6 

1234 

.5 

36.67 

.33 

68.3  3 

5 

123 

.  6 

30 

.33 

65 

4 

12 

.5 

23.33 

.33 

61.67 

3 

134 

.3 

16.67 

.2 

58.33 

2 

14 

.  2 

10 

.13 

55 

1 

1 

.2 

3.33 

.13 

51.67 

PROB  » 

(  f  R  ( I )  - 

.5)/R(MAX) ) *100%  WHERE  R(I) 

IS  THE 

RANK. 

STANDARDIZED  MAGNITUDE  *  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  •  ( PROB+100% )/2 


VARIABLE  t ' 3  AND  IDENTITIES 


1  : 

LIQUID  VISCOSITY 

(  +  )  1000  CP 

{ - > 1 00  CP 

? 

WIND  SPEED 

{+>11  M.PH 

( - ) 3  MPH 

J : 

LEAF  SURFACE 

( ‘ ) BOTTOM 

( -  1  TOP 

4: 

LEA  TYPE 

(  *  )  OAK 

( -) HICKORY 

a?' 
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VARIABLE  #'S  AND  IDENTITIES 


1: 

LIQUID  VISCOSITY 

<+)1000  CP 

(-)IOO  CP 

2 : 

WIND  SPEED 

( +  )  1 1  MPH 

{ - ) 3  MPH 

3: 

LEAP  SURFACE 

{ + ) BOTTOM 

( - ) TOP 

4: 

LEAP  TYPE 

( + ) OAK 

( “ ) HICKORY 

FtGUM:  K-2.  HALF  NORMAL  PF.OBfHilL  ITT  PLOT  Of  FACTORIAL  EXPERIMENT 

AVER  AGE  FVAPORfiT  JON  RRTE  TVER  HALF  LIFE  OF  2  MM  OUT  DROPS 
DEPOSITED  ON  l ERF  SURFACE  AT  60  DEC  F  UND  42X  RH 
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TABLE.  K-6.  estimates  ok  average  effects  and  sum  of  squares 

TOTAL  PERCENT  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVERED 
AS  VAPOR  FROM  LEAF  SURFACE  AT  60  DEG  F  AND  42%  RH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARES 

l 

ME  A' 

76 

84.1 

- 

2 

1 

84 

3.1 

39.0625 

3 

2 

84 

7.9 

248.0625 

4 

12 

94 

-.1 

.0625 

5 

3 

75 

-1.4 

7.5625 

6 

13 

77 

-2.4 

22.5625 

7 

23 

87 

-.1 

.0625 

8 

123 

89 

-.1 

.0625 

9 

4 

80 

1.6 

10.5625 

10 

14 

83 

-2.4 

22.5625 

11 

24 

88 

-2.6 

27.5625 

12 

124 

89 

-.6 

1.5625 

13 

34 

83 

1.1 

5.0625 

14 

134 

83 

1.1 

5. 0625 

15 

234 

87 

-1.6 

10.5625 

ie 

1234 

86 

.4 

.5625 

.  *  M  r\  A  "1  '5  C 

TOTAL  -  400.9375 


VARIABLE  *'S  AND  IDENTITIES 


Is  IjIQUID  viscosity 

2:  WIND  S PEED 

3:  leaf  surface 
4:  I5LF  TYPE 


(+>1000  CP 
(  +  )11  MPH 
( + ) BOTTOM 
( + ) OAK 


(-)100  C? 

( - ) 3  MPH 
( - ) TOP 
{-  ) HICKORY 
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TWlt  K-7.  RANKED  STANDARDISED  MAGNITUDE  OF  EFFECTS 

TOTAL  PERCENT  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVERED 

AS  VAPOR  FROM  LEAF  SURFACE  AT  60  DEG  F  AND  42%  RH 


RANK 

CONTRAST  MAG 

OF  EFFECT 

PROB 

STD  MAG 

HALF  NORMAL 

15 

2 

7.9 

S6.67 

3.29 

98  .  s3 

14 

1 

3.1 

90 

1.29 

95 

13 

24 

2.6 

83.33 

1 . 08 

9  .67 

12 

14 

2.4 

76.67 

1 

80 .33 

U 

13 

2.4 

70 

.1. 

85 

10 

234 

1.6 

63.33 

.67 

81.6  7 

9 

4 

1.6 

56.67 

.67 

78.33 

8 

3 

1.4 

50 

.58 

75 

7 

134 

1.1 

1.33 

.46 

71.67 

6 

34 

1.1 

.J.6. 6*» 

.46 

68.33 

5 

124 

.  6 

30 

,25 

65 

4 

1234 

.4 

23.33 

.17 

61.67 

3 

123 

1 

«*  l 

16.67 

.04 

58.33 

2 

23 

.1 

10 

.04 

55 

1 

12 

.1 

3.33 

.04 

51.67 

PROB  - 

( (R(I)-.5)/R(MAX))*lO0%  WHERE  R(I) 

IS  THE 

RANK . 

STANDARDIZED  MAGNITUDE 

-  ABSOLUTE 

VALUE  / 

U  WHERE 

U  IS 

DEFINED 

THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68. 

3  PERCENTILE. 

HALF  NORMAL  -  t PROB+100% )/2 


VARIABLE  #'S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

<+>1000  CP 

(-)iOO  CP 

2  t 

WIND  SPEED 

(  +  )11  MPH 

( - ) 3  MPH 

3: 

LEAF  SURFACE 

( + ) BOTTOM 

( - )  TOP 

4s 

LEAF  TYPE 

( + ) OAK 

(-'HICKORY 
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PROBABILITY 


VARIABLE  #'S  AND  IDENTITIES 


Is 

liqu: 

D  VISCOSITY 

imiooo  cp 

(-)IOO  CP 

2s 

WIND 

SPEED 

(Mil  MPH 

(->3  MPH 

3s 

LEAP 

SURFACE 

( + ) BOTTOM 

i_  - )  TOP 

4s 

LEAP 

TYPE 

(-MOAK 

(  ■) HICKORY 

FIGURE  K-3.  HRLF  NORMAL  PROBRBif  ITT  PLOT  OF  FRCTORIfU.  EXPERIMENT 

TO S BL.  PERCENT  Of  CON'IRHI NOT JOH  RECOVERED  F.S  VAPOR  FROM 
2  MM  DIM  DROPS  ON  LEAF  SURFGCfc  ,17  50  OFG  F  UNO  \2X  RK 
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Wit  K-fl*  ESTIMATES  op  average  effects  and  sum  op  squares 
r,CFE  TIME  OF  DROPLET  (2  MM  »IA)  CONTAMINATION  ON  LEAP 
SURFACE  AT  60  DBG  F  AND  42  fe  RH 


TEST 

CONTRAST 

YIELD 

AV'G  EFFECTS 

SOM  OP  SQUARE 

l 

MEAN 

870 

698.8 

2 

1 

1020 

31.3 

3906.25 

3 

2 

360 

-562.5 

1265625 

4 

12 

370 

NJ 

(X) 

• 

3306.25 

5 

3 

870 

120 

57600.0001 

6 

13 

900 

-61.2 

15006.25 

7 

23 

480 

~25 

2500 

8 

123 

480 

43.8 

7656.25002 

y 

4 

780 

60 

14400 

10 

14 

960 

-16.2 

1056.25 

ii 

24 

360 

“70 

19600 

12 

124 

39C 

13.8 

756.25 

13 

34 

1280 

92.5 

34225 

14 

134 

1160 

“28.7 

3306.25 

15 

234 

465 

-112.5 

50625.0001 

16 

1234 

435 

16.3 

1056.25 

TO'i'AJ. 

.  »  1480625 

VARIABLE 

VS  AND 

IDENTITIES 

1; 

LIQUID  VISCOSITY 

(+)1000  CP 

(")100  CP 

2: 

WIND  SPEED 

$  +  }ll  MPi! 

( - ) 3  MPH 

3  s 

LEAF  SURFACE 

( + } BOTTOM 

( - } TOP 

4  s 

LEAF  TYPE 

( + ) OAK 

(~) HICKORY 
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TABLE  K-9.  ranked  standardized  magnitude  of  effects 

LIFE  TIME  OF  DROPLET  ( 2  MM  DIA)  CONTAMINATION  ON  LEAF 
SURFACE  AT  60  DEG  F  AND  42%  RH 


RANK 

CONTRAST  MAG  OF  EFFECT 

PROB 

STD  KAG 

HALF  NORMAL 

IS 

2 

562.5 

96.67 

8.04 

98.33 

14 

3 

120 

90 

1.71 

95 

13 

234 

112.5 

83.33 

1.61 

91.67 

12 

34 

92,5 

76.67 

1.32 

88.33 

11 

24 

70 

70 

1 

85 

10 

13 

61.2 

63.33 

.87 

81 .67 

9 

4 

60 

56.67 

.86 

78.33 

a 

123 

43.8 

50 

.63 

75 

7 

1 

31.3 

43.33 

.45 

71.67 

6 

134 

28,  7 

36.67 

.41 

68.33 

5 

12 

28.7 

30 

.41 

65 

4 

23 

25 

23.33 

.36 

61.67 

3 

1234 

16.3 

16.67 

.23 

58.33 

2 

14 

16.2 

10 

.23 

55 

1 

124 

13.8 

3.33 

.2 

51.67 

PROB  - 

( <R(I)~ 

.  5 }/R ( MAX ) ) * 1 00%  WHERE  R (I ) 

IS  THE 

RANK . 

STANDARDIZED  MAGNITUDE  «  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  *  { PROB+100% )/2 


VARIABLE  #’S  AND  IDENTITIF 


1: 

LIQUID  VISCOSITY 

2s 

W1 ND 

SPEED 

.3  s 

LEAF 

SURFACE 

■it 

LEAF 

CONDITION 

(+J1000  CP 
(+)Il  MPH 
(  +  ) BOTTOM 
( +  )  OAK 


(-)100  CP 
<  •■ )  3  MPH 
( - ) TOP 
1  - ) HICKORY 
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PROBABILITY 


VARIABLE  #'j  AND  IDENTITIES 


1 : 

LIQUID  VISCOSITY 

(M1000  CP 

2; 

WIND  SPEED 

(  +  m  mph 

3: 

LEAP  SURFACE 

{ + ) BOTTOM 

4s 

LEAF  TYPE 

1 + )OAK 

(-) 100  CP 
(~)3  MPH 
( ~ ) TOP 
(  -  ) HICKORY 


FIGURE  K-4,  HflLF  NORMAL  PROBABILITY  PLOT  OF  FACTOR I RL  EXPERIMENT 
1 IFE  TIME  OF  7  MM  DIR  DROPLETS  DEPOSITED  ON 
LEAF  SURFACE  RT  80  DEG  F  HMD  *2X  RH 
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TABLE  K- 10-  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  OF  SQUARES 
AVERAGE  EVAPORATION  RATE  (MMG/MIN)  over  life  time  of 
DROPLET  (2  MM  DIA)  CONTAMINATION  ON  LEAF  SURFACE  AT 
60  DEG  F  AND  42%  RH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARE 

1 

MEAN 

5 

9 

- 

2 

1 

5 

1 

4 

3 

2 

13 

8 

256 

4 

12 

16 

.5 

1 

5 

3 

5 

-1.7 

12.25 

6 

13 

5 

-.2 

.25 

7 

23 

11 

-1.2 

6.25 

8 

12  3 

12 

-.2 

.25 

9 

4 

5 

0 

0 

10 

14 

6 

0 

0 

11 

24 

14 

0 

0 

12 

124 

15 

5 

1 

13 

34 

4 

-.2 

.25 

14 

134 

5 

.  3 

.25 

1? 

234 

11 

.3 

.25 

16 

1234 

12 

.3 

n  25 

TOTAL  »  282 


VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3 1  LEAF  SURFACE 
4:  LEAF  TYPE 


( * ) 1000  CP 
( + ) 11  MPH 
( * ) BOTTOM 
( ‘ ) OAK 


(-)100  CP 
( - ) 3  MPH 
( - >  TOP 
( - ) HICKORY 
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TABLE  K— IX.  RANKED  STANDARDISED  MAGNITUDE  OF  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/MIN)  OVER  LIFE  TIME  OF 
DROPLET  (2  MM  DIA)  CONTAMINATION  ON  LEAF  SURFACE  AT 


60  DEG  F  AND  42%  RH 

RANK  CONTRAST  MAG  OF  EFFECT 


15  2  8 

14  3  1.7 

13  23  1.2 

12  1  1 

11  124  .5 

10  12  .5 

9  1234  .3 

8  234  .3 

7  134  .3 

6  34  .2 

5  123  ,2 

4  13  .2 

3  24  0 

2  14  0 

14  0 


PROB  STD  MAG  HALF  NORMAL 


96.67  16  98.33 

90  3.4  95 

83.33  2.4  91.67 

7& *67  2  88.33 

70  1  85 

63.33  1  81.67 

56.67  .6  78.33 

50  .6  75 

43.33  .6  71.67 

36.67  .4  68.33 

30  .4  65 

23.33  .4  61.67 

16.67  0  58.33 

10  0  55 

3-33  0  51.67 


PROB  ■*  {  (R(I)  —  .5  )/R  ( MAX )  )  *  100%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  -  ( PROB+100% )/2 


VARIABLE  #’S  AND  IDENTITIES 

(-)100  CP 
( ~ ) 3  MPH 
(-)TOP 
( ~ ) HICKORY 


Is  LIQUID  VISCOSITY  <+)1000  CP 

2i  WIND  SPEED  (+)11  MPH 

3:  LEAF  SURFACE  (+j BOTTOM 

4:  LEAF  TYPE  ( + ) OAK 
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PROBABILITY 


VARIABLE  *'S  AND  IDENTITIES 


It 

LIQUID  VISCOSITY 

(+)1000  CP 

<-)100  CP 

2  s 

WIND  SPEED 

(+)11  MPH 

( - ) 3  MPH 

3 1 

LEAF  SURFACE 

( + ) BOTTOM 

( - )  TOP 

it 

LEAF  TYPE 

( * )OAK 

(-■}  HICKORY 

ABSOLUTE  CONTRAST 


FIGURE  K-5.  HRLP  KORNRL  PROBRilLITT  PLOT  OF  FACTORIAL  EXPERIMENT 
RVERRGE  EVfJPORRTON  RRTE  FOR  2  MM  DIR  DROPLETS 
DEPOSITED  OH  LEAF  SURFACE  RT  60  OEG  F  RND  *2X  RH 

appendix  k  m 
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TM.fc  K~12.  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  OF  SQUARES 
PERCENT  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVERED 

AS  VAPOR  AFTER  1  HR  FROM  LEAF  SURFACE  AT  60  DEG  F  AND 
42%  RH 


TEST  CONTRAST 

1  MEAN 

2  1 

3  2 

4  12 

5  3 

6  13 

7  23 

8  123 

9  4 

10  14 

11  24 

12  124 

13  34 

14  134 

15  234 

16  1234 


AVG  EFFECTS 


YIELD 

16 

14 

39 

33 

12 

11 

23 
22 
16 
U 
33 

24 
10 

9 

22 

21 


19. .9 
-3 
14.5 
-1.2 
-7.2 
2 
-3 
1.3 
-2,7 
-  c 

-1.5 

-.2 

1.3 

.5 

2 

.3 


SUM  OF  SQUARES 


36 

841 

6.25 

210.25 

16 

36 

6.25 

30.25 

1 

9 

.25 

6.25 

1 

16 


TOTAL  *  1215.75 


VARIABLE  #‘S  AND  IDENTITIES 


Is  LIQUID  VIS  COS I T  ¥ 

2s  WIND  SPEED 

3s  LEAF  SURFACE 

4 :  LEAF  TYPE 


{  +  ,>1000  CP 
( + ) 11  MPH 
( + ) BOTTOM 
( + ) OAK 


(')IOO  OF 
{ — ) 3  MPH 
(  - ) TOP 
( " ) HICKORY 
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TABLE  K-13.  ranked  standardized  magnitude  of  effects 

PERCENT  OF  DROPLET  (2  MU  DIA)  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  1  HR  FROM  LEAF  SURFACE  AT  60  DEG  F  AND 

42%  RH 


RANK  CONTRAST  MAG  OF  EFFECT  PROB 


STD  MAG  HALF  NORMAL 


15 

2 

14.5 

14 

3 

7.2 

13 

23 

3 

12 

1 

3 

11 

4 

2.7 

10 

234 

2 

9 

13 

2 

8 

24 

1.5 

7 

34 

1.3 

6 

123 

1.3 

5 

12 

1.2 

4 

134 

.5 

3 

14 

.5 

2 

1234 

.3 

1 

124 

.2 

96.67 

5.37 

98.33 

90 

2,67 

95 

83.33 

1.11 

91.67 

76.67 

1.11 

88.33 

70 

1 

85 

63.33 

.74 

81.67 

56,67 

.74 

78.33 

50 

.56 

75 

43.33 

.48 

71.67 

36.67 

.48 

68.33 

30 

.44 

65 

23.33 

.19 

61.67 

16.67 

.19 

58.33 

10 

.11 

55 

3.33 

.07 

51.67 

PROB  -  (<R<I)-.S)/R(MAX>)*100%  WHERE  R(I)  IS  THE  RANK. 


STANDARDIZED  MAGNITUDE 
THE  MAGNITUDE  OF  THE  C 


»  ABSOLUTE  VALUE  /  U  WHERE  0  IS  DEFINED  AS 
ONTRAST  NEAREST  68.3  PERCENTILE. 


HALF  NORMAL  -  (FROB+100% }/2 


VARIABLE  #*S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  TYPE 


(MIOOO  CP 

( +  )  1 1  MPH 
( t ) BOTTOM 
( < ) OAK 


(-)IOO  CP 
(  - ) 3  MPH 
(-)TOI 

( - ) hickory 
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PROBflBI 


VARIABLE  #  *S  AND  IDENTITIES 

(~)JOO  CP 
( " )  J  MPH 
i - ) TOP 
( ~ ) HICKORY 


R 3  S 0 L U T E  CON T R  R S  T 


liquid  VISCOSITY 
WIND  SPEED 
LEAP  SURFACE 
LEAF  TYPE 


( f ) 1000  CP 
( + ) 1 1  MPH 
( + ) BOTTOM 
( + ) OAK 


FIGURE  I, 


HRLF  Hmmi  ^o&mjun  H.or  of  frctoribl.  experiment 

rt-M'fcNI  OF  L'ONI ilMIMRT  IJU  RECOVERED  RS  VRPOR  RflER  j  hr 
fR0H  2  MM  0I»  «ROn  ON  3URff.CE  AT  00  0EG  f  RNU  42X 


TABLE  K-14.  estimates  of  average  effects  and  sum  of  squares 

PERCENT  OF  DROPLET  (2  MM  DIA)  COOT AMI NAT ION  RECOVERED 
AS  VAPOR  AFTER  2  HR  FROM  LEAF  SURFACE  AT'  60  DEG  F  AND 

42%  RH 


TEST  CONTRAST 

1  MEAN 

2  l 

3  2 

4  12 

5  3 

6  13 

7  23 

8  123 

9  4 

10  14 

11  24 

12  124 

13  34 

14  134 

15  234 

16  1234 


YIELD  AVG  EFFECTS  SUM  OF  SQUARES 


29 

35.9 

27 

-4 

63 

24.8 

58 

-1.5 

22 

-11.2 

21 

2 

42 

) 

0 

40 

1 

29 

-3.7 

24 

-1.5 

57 

-1.2 

45 

-.5 

19 

1.8 

17 

1 

42 

2.8 

39 

.5 

64 

2450.25 

9 

506.25 

16 

56.25 

4 

56.25 
9 

6.25 

1 

12.25 
4 

30.25 
1 

TOTAL  -  3225.75 


VARIABLE  VS  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WIND  SPEED 

3  s  LEAF  SURFACE 
4;  LEAF  TYPE 


(+ ) 1000  CP 
(  +  )U  MPH 
( + ) BOTTOM 
( +)OAK 


(-)100  CP 
(  - ) 3  MPH 
(- 3  TOP 
( - ) HICKORY 
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TAS.E  K-15.  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 
PERCENT  OF  DROPLET  (2  MM  DIA )  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  2  HR  FROM  LEAF  SURFACE  AT  60  DEG  F  AND 


RANK 

CONTRAST 

MAG  OF  EF 

15 

2 

24.8 

14 

3 

11.2 

13 

X 

4 

12 

4 

3.7 

11 

23 

3.7 

10 

234 

2.8 

9 

13 

2 

8 

34 

1.8 

7 

14 

1.5 

6 

12 

1.5 

5 

24 

1.2 

4 

134 

1 

3 

123 

1 

2 

1234 

.  5 

1 

124 

.5 

PROB 

STD  MAG 

HALF  NORMAL 

96.67 

6.7 

98.33 

90 

2.03 

95 

83.33 

1.08 

91.67 

76.67 

1 

88.33 

70 

1 

85 

63.33 

.76 

81.67 

56.67 

.54 

78.33 

50 

.  49 

75 

43.33 

.41 

71.67 

36.67 

.41 

68 . 3  3 

30 

.32 

65 

23.33 

.27 

61 .67 

16.67 

.27 

58.33 

10 

.14 

55 

3.3  3 

.14 

51 .67 

PROB  »  ( (R(I)-.5)/R(MAX))*100%  WHERE  K ( I )  IS  THE  RANK 


STANDARDIZED  MAGNITUDE  *  ABSOLUTE  VALUE  / 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3 


U  WHERE  U  rS 
PERCENTILE . 


DEFINED  AS 


HALF  NORMAL  -  ( PROB+.IOC  ,  )/2 


VARIABLE  # ' S  AND  IDENTITIES 


LIQUID  VISCOSITY 
WIND  SPEED 
LEAF  SURFACE 
LEAF  TYPE 


( *  H  000  CP 
(  1  )  l  '  Mi’ll 
( * }  BOTTOM 
( 1 ) OAK 


(  ) 1 00  CP 

(  ;.!  MI'H 

(  “ )  TOP 
( -) HICKORY 
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VARIABLE  #'S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2s  WIND  SPEED 
3s  LEAP  SURFACE 
4 :  LEAF  TYPE 


(+U000  CP 
(  +  )l.l  MPH 
( > ) BOTTOM 
{ + ) OAK 


(-)IOO  CP 
(  - ) 3  MPH 
(-)TOP 

(  -) hickory 


FIGURE  K-7.  HALF  NORMAL  PROBABILITY  PLOT  OF  FRCTOfM AL  EXPEPIHENT 

PERCENT  OF  CONTAMINATION  RECOVERED  AS  VAPOR  AFTER  2  HR 
FROM  2  m  DIB  DROPS  ON  »  ERF  SURFACE  AT  80  CFG  F  AND  42*  RH 
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TABLE  JW6.  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  dp  ,.m,,DP, 
PERCENT  OF  droplet  (2  MM  DIA)  CONTAMINATION^RFCOVPPFD 
“V^°»  ***  H»r  SURFACE  A'i  To  To rTT 


TEST 


CONTRAST 


YIELD  avg  EFFECTS 


SUM  OF  SQUARES 


l 

MEAN 

40 

48.5 

2 

1 

37 

-4.2 

7.2 . 2  6 

4 

/ 

12 

76 

75 

31.3 

..  c. 

3906.25 

5 

6 

7 

3 

13 

23 

32 

30 

58 

•  .  > 

-12.5 

1  .  3 

~  >  *7 

1 

625 

6.25 

8 

12  3 

56 

.K.  / 

s 

30.25 

9 

4 

40 

1*  J 

I 

10 

11 

14 

24 

3  4 

74 

-2.2 

_  •) 

64 

20.25 

12 

124 

62 

~  J 

.25 

13 

34 

■)~j 

j; 

4 

14 

15 

16 

134 

234 

1234 

23 

58 

54 

•  .,3 

I  .  3 

2.8 

1 

1 

6.25 

30.25 

4 

TOTAL  ■*  4772 


VARIABLE  # ' S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WIND  SPEED 
3  t  LEAF  SURFACE 
4:  LEAF  TYPE 


(+)1000  CP 
(  +  ) I  I  MPH 
( * ) BOTTOM 
(  MOAK 


( ~ ) 100  CP 
( - ) 3  MPH 
(" ) TOP 
( ~ ) HICKORY 
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TMi"  K-17„  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 
PERCENT  OP  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  3  HR  FROM  LEAF  SURFACE  AT  60  DEG  P  AND 
4  2%  RH 


HANK  contrast  mag  of  effect 


PROS  STD  MAG  HALF  NORMAL 


15  2 

14  3 

13  1 

12  4 

U  234 

10  23 

9  14 

8  134 

7  13 

6  .1234 

9  124 

4  34 

3  12  3 

2  12. 

1  24 


31.3 

96.57 

12.5 

90 

4.2 

33.33 

4 

76.67 

2.8 

70 

2.7 

63.33 

2.2 

56.67 

1.3 

50 

1.3 

43.33 

1 

36 .67 

1 

30 

.5 

23.33 

.5 

16.67 

.5 

10 

.2 

3.33 

11. 16 

98.33 

4 . 46 

95 

1.5 

9.'  .67 

1.43 

88.33 

1 

85 

.96 

81.67 

.79 

78,33 

.46 

75 

.46 

71.67 

.36 

68 .33 

.  36 

65 

,18 

61.67 

.18 

58.33 

.18 

55 

,07 

51.67 

PROB  -  ((R(I)-.5)/R(MAX))*100%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  0  I*  Pill"  I  NED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


HALF  NORMAL  -  (PROB+100% )/2 


VARIABLE  #’S  and  identities 


1 

2 

3 

4 


LIQUID  VISCOSITY 
WIND  SPEED 
LEAF  SURFACE 
LEAF  TYPE 


0)1000  CP 
(+)li  MPH 
( + ) BOTTOM 
(+ iOAK 


( - ) X 00  CP 
( ~ )  3  MPH 
(- )TOP 
( - ) H ICKORY 
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PROBABILITY 


VARIABLE  l*S  AN.O  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(MJ.000  CP 

(-)IOO  CP 

2: 

WIND  SPEED 

(+)11  MPH 

( - ) 3  MPL 

3 : 

LEAF  SURFACE 

( + ) BOTTOM 

( - ) TOP 

4: 

LEAF  TYPE 

(*}OAK 

( -) HICKORY 

ABSOLUTE  CONTRAST 


FIGURE  K--8.  HALF  NORMAL  PR0B9BIL1IT  PLOT  OF  FRCT9PJRL  EXPERIMENT 

PERCENT  OF  CONTBHINRTION  RECOVERED  RS  VfiPOR  fifTEfi  5  HR 
FROM  X  MM  UIR  CROPS  ON  LEAF  SURFACE  AT  60  DEG  f  AND  42X  m 


APPENDIX  K 


Ti?€Ur  K-lfi.  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  OF  SQUARES 
PERCENT  OF  DROPLET  12  MM  DIA)  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  6  HR  FROM  DEAF  SURFACE  AT  GO  OEG  F  AND 
42%  RH 


TEST  CONTRAST  YIEL) 


AVG  EFFECTS  SUM  OF  SQUARES 


1 

MEAN 

62 

2 

1 

61 

3 

2 

84 

t. 

12 

94 

5 

3 

54 

6 

13 

53 

7 

23 

84 

8 

123 

85 

9 

4 

64 

10 

14 

59 

1.1 

24 

88 

12 

124 

89 

13 

34 

49 

14 

134 

46 

15 

234 

85 

16 

123- 

84 

71.3 

,1 

.0625 

30.6 

3751.5625 

3.6 

27.5625 

-7.6 

232.5625 

-1.1 

5.0625 

3.4 

45.5625 

-1.6 

10.5625 

-1.6 

10.5625 

-2.1 

18.0625 

1.4 

7.5625 

-  .6 

1.5625 

-1.4 

7.5623 

1.1 

5.0625 

1.6 

10.5625 

.6 

1.5625 

TOTAL  “ 

4135.4375 

VARIABLE  #'S  ANO  IDENTITIES 

1  LIQUID  VISCOSITY  {+)3000  CP 

2,  WIND  SPEED  <  +  >*-  MPH 

.3  j  LEAF  SURFACE  (  M  BOTTOM 

4i  LEAF  TYPE  { +  HJAK 


(”)i00  CP 
( ~  )  3  MPH 
(- )TOP 
( - ) HICKORY 
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mEK-]9.  ranked  standardized  magnitude  of  effects 

a^vaporTpwp*-^  r  MM  "1A)  CONTAMIK!at*on  RECOVERED 
4i%  RH  b  ^  FR°M  SImFACE  AT  DKG  F  AND 


rank  contrast 


MAG  OF  EFFECT  PROB  STD  MAG  HALF  NORMAL 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


3 

23 
12 
14 
234 

4 

123 
34 

24 
134 
13 

1234 

124 
1 


30.6 

7.6 

3.4 
2.8 
2.1 

1.6 
1.6 
3  .6 

1.4 
1.4 
5  ,1 
1.1 

.6 

.6 

.1 


96.67 
90 

83.33 

76.67 
70 

63.33 

56.67 
50 

43.33 

36.67 
30 

23.3  3 

16.67 
10 

3.33 


14.57 

3.62 

1.62 
1.24 

1 

.76 

.76 

.76 

.67 

.67 

.52 

.52 

.29 

.29 

.05 


98. 33 
95 

91.67 

88.33 
85 

81.67 

78.33 
75 

71.67 

68.33 
65 

61.67 

58.33 
55 

51.67 


PROB  «  ( (R ( I ) - . 5 )/R(MAX) ) *  1001  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  «  ABSOLUTE  VALUE  /  U  WHFI  ”  u  rc 
~  “O*™*  <*  CONTRAST  »RARE“  ^3  pSnt"^?  “  “ 

HALF  NORMAL  -  ( PROB+100% )/2 


VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2;  WIND  SPEED 
3:  LEAF  SURFACE 

4 :  LEAF  TYPE 


(+)1000  CP 
{-‘■111  MPH 
(+) BOTTOM 
(+)OAK 


(-)100  CP 
(~)3  MPH 
(-)TOP 
(-)HICKORY 
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PROBABILITY 


variable:  #'s  and  identities 


1  i 

LIQUID  VISCOSITY 

(■moot)  cp 

(-)IOO  CP 

7i 

WIND  SPEED 

(+)11  MPH 

( - ) 3  MPH 

3: 

LEAF  SURFACE 

{ + ) BOTTOM 

( _ ) TOP 

4: 

LEAF  TYPE 

(  t-  )OAK 

( “ ) HICKORY 

FIGURE  K-9.  HALF  NORHflL  PROBABIl ITT  PLOT  OF  FACTORIAL  EXPERIMENT 

PERCENT  OF  CONTAMINATION  RECOVERED  AS  VAPOR  AFTER  3  HR 
FROM  2  MM  DIA  DROPS  ON  LEAF  SURFACE  AT  80  DEG  F  AND  42X  RH 
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TABLE  K  20.  estimates  of  average  effects  and  sum  of  square 

AVERAGE  EVAPORATION  RATE  ( MMG/MIN )  FOR  DROPLET  (2  MM 
DIA)  DEPOSITED  on  LEAF  SURFACE  FOR  1  HR  AT  60  DFG  F 
AMD  42%  RH 


TEST 

CONTRAST 

YIELD 

1 

MEAN 

17 

2 

1 

15 

3 

2 

36 

4 

12 

36 

5 

3 

1.1 

6 

13 

11 

7 

22 

23 

8 

123 

23 

9 

4 

14 

10 

14 

14 

11 

24 

31 

12 

124 

26 

13 

34 

<j 

14 

3.34 

9 

15 

234 

22 

16 

1234 

22 

EFFECTS 

SUM  OF  SQUARE 

19.9 

-.9 

3.06  '5 

14.9 

885.06.  > 

-.4 

.5625 

-7.4 

217.5625 

.9 

3.0625 

”2.4 

22.5625 

.4 

.5625 

-3 . 1 

39.0625 

-.4 

.5625 

-■1.1 

5.0625 

-.9 

3.0625 

1.6 

10.5625 

.4 

.5625 

1.6 

30.5625 

.9 

3.0625 

TOTAL 

-  1204.9375 

VARIABLE  #“S  AND  IDENTITIES 


1: 

LIQUID  VISCOSITY 

(+)1000  CP 

( - ) l 00  CP 

2i 

WIND  SPEED 

'+ ) 1 3  MPH 

(  - )  3  MPH 

3; 

LEAF  SURFACE 

( + ) BOTTOM 

( -- )  TOP 

4: 

LEAF  TYPE 

( * )QAK 

(  - ) HICKORY 
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TABIE  K~2L  ranked  standardized  magnitude  or  effects 

AVERAGE  EVAPORATION  RATE  (MMG/MIN)  FOR  DROPLET  (2  MM 
DIA)  DEPOSITED  ON  LEAF  SURFACE  FOR  I  HR  AT  60  DEG  F 
AND  42*  RH 


RANK  CONTRAST  MAG  OF  EFFECT 


15 

2 

14, .9 

14 

3 

7.4 

13 

4 

3.1 

12 

23 

2.4 

11 

234 

1.6 

10 

34 

1.6 

9 

24 

1,1 

8 

1234 

,9 

7 

124 

.9 

6 

1.3 

.9 

5 

l 

.9 

4 

134 

.4 

3 

14 

.4 

2 

123 

.4 

1 

12 

,4 

PROB 

STD  MAG 

HALF  NORMAL 

96 .67 

9.31 

98.33 

90 

4.63 

95 

83.33 

1.94 

91.67 

1 6.67 

1.5 

88.3  3 

70 

1 

85 

63.33 

1 

81.67 

56.67 

.69 

78.33 

SO 

.56 

75 

43.33 

„  56 

71.67 

36.67 

.56 

68.33 

30 

.  56 

65 

23.3  3 

.25 

61.67 

16 .67 

.25 

58.3  3 

10 

.25 

55 

3.33 

.25 

51.6'' 

PROB  »  (  (R  ( I )  "  •  5  )/R  (MAX )  )  *  100%  THERE  RU)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  »  ABSOLUTE  VALUE  /  U  WHERE  U  IS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68,3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  ( PROB+lOO* )/2 


VARIABLE  #'S  AND  IDENTITIES 


I:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4  :  I.EAF  TYPE 


(+)1000  CP 
(1)11  MPH 
( + ) BOTTOM 
(  ♦-  )OAK 


(-)IOO  CP 
(-  )3  MPH 
(-)TOP 
( -) HICKORY 
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PR0BR8 1  LIT 


VARIABLE  i 'S 


AND  IDENTITIES 


1  V 

LIQUID  VISCOSITY 

<+)100Q  CP 

(-)iOO  CP 

2: 

WIND  SPEED 

(+>11  MPH 

( - ) 3  MPH 

3: 

LEAF  SURFACE 

(  +  )  BOTTOM 

( -  ) TOP 

4  s 

LEAF  TYPE 

(+ ) OAK 

(-) HICKORY 

fIGL??E  K-IO,  JiRL F  NORMAL  PR0BAB1UT f  PLOT  OF  FACTORIAL  EXPERIMENT 

OVERAGE  EVAPORATION  RATE  OF  2MK  DIR  DROPS  DEPOSITED  ON 
LEAF  SURFACE  FUR  1  HR  AT  63  DEG  r  AND  MX  RH 
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Taw  F  K»22.  estimates  of  average  effects  and  sum  of  squares 

AVERAGE  EVAPORATION  RATE  (MMG/MIN)  FOR  DROPLET  (2  KM 


DIA) 

DEPOSITED  Oti 

LEAF  SURFACE  FOR  2  HR 

AT  60  DEG  V 

AND  421  RH 

TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARES 

1 

MEAN 

15 

17.8 

- 

2 

1 

14 

.1 

.0625 

3 

2 

29 

12.9 

663.0625 

4 

12 

31 

-.1 

.0625 

5 

3 

10 

-5.6 

126.5625 

6 

13 

10 

.4 

.5625 

7 

23 

21 

-1.4 

7 . 5625 

8 

123 

22 

.1 

.0625 

9 

4 

12 

-2.4 

22.5625 

10 

14 

13 

-.4 

.5625 

11 

24 

2? 

-.6 

1.5625 

12 

124 

24 

~1.1 

5.0625 

13 

34 

8 

.9 

3.0625 

14 

134 

9 

.4 

.5625 

15 

234 

20 

.6 

1.5625 

16 

1234 

20 

.6 

1.5625 

TOTAL  -  834.4375 


VARIABLE  i'S  AND  IDENTIT.IFS 


1* 

LIQUID  VISCOSITY 

{+>1000  CP 

(-)100  CP 

2 1 

WIND  SPEED 

(♦HI  MFH 

(-) 3  MPH 

3 1 

LEAF  SURFACE 

{  * ) BOTTOM 

(- )TOP 

4  4 

EAF  TYPE 

{ + ) OAK 

l -- ) HICKORY 
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T#(?L£  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 

AVERAGE  EVAPORATION  RATE  (MMG/MIN)  FOR  DROPLET  (2  MM 
DIA3  DEPOSITED  ON  LEAF  SURFACE  FOR  2  HR  AT  60  DEG  F 
AND  42%  MJ 


RANK 

15 

14 

13 

12 

11 

10 

9 

3 
7 
6 
5 

4 
3 
2 
1 


CONTRAST 

2 

3 

4 

23 
124 

34 

1234 

234 

24 
134 
14 
13 
123 
12 

1 


MAG  OF  EFFECT 

PROS 

12.9 

96  „  67 

5,6 

90 

2.4 

83.33 

1.4 

76.67 

1.1 

70 

,9 

63.33 

.6 

56.67 

.6 

50 

.6 

43.33 

.4 

36.67 

.4 

30 

.4 

23.33 

.1 

16.67 

.1 

10 

.1 

3.33 

STD  MAG 

HALF  NORMA 

.11 .73 

98.33 

5.09 

95 

2.18 

91.67 

1.37 

88.33 

1 

85 

.82 

81.67 

.55 

78.33 

.55 

75 

,55 

71.67 

.36 

68,33 

.36 

65 

.36 

61.67 

.09 

58.33 

.09 

55 

.09 

5.1.67 

PROD  -  ( (R(I)-.5)/R(MAX) >*100%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  0  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE, 


HALF  NORMAL  -  (P.ROB+ 100%  )/2 


VARIABLE  #'S  AND  IDENTITIES 


is  liquid  viscosity 

2*  WIND  SPEED 
3:  LEAF  SURFACE 

4 :  LEAF  TYPE 


(+>■000  CP 
(+511  MPH 
>  * ) BOTTOM 
( *  3 OAK 


( - ) 100  CP 
( ” ) 3  MPH 
( ~ ) TOP 
( ~ 3 HICKORY 
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PROBABILITY 


VARIABLE  »'S  AND  IDENTITIES 


LIQUID  VISCOSITY 

(  +  )1.000  CP 

(-)IOQ  CP 

2: 

WIND  SPEED 

(+>11  MPH 

( -  )  3  MPH 

3 : 

LEAP  SURFACE 

( +  )  BOTTOM 

( - ) TOP 

4  j 

LEAF  TYPE 

(+ ) OAK 

( “ } HICKORY 

ABSOLUTE  CONTRAST 


FIGURE  K-1L  HF1LF  NORMAL  PROBABILITY  PLOT  OF  FflCTORIRI.  EXPERIMENT 

RVERRGE  EVAPORATION  RHTE  OP  2  MM  DIR  DROPS  DEPOSITED  ON 
LEAF  SURFACE  FOR  2  HR  RT  38  DEG  F  AND  421  RH 


1$1E  <-24.  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  OF  SQUARES 
AVERAGE  EVAPORATION  RATE  (MKG/M1N)  FOR  DROPLET  (2  MM 
DXA)  DEPOSITED  ON  LEAF  SURFACE  FOR  3  HR  AT  60  DEG  F 
AND  42%  RH 


TEST  CONTRAST  YIELD 

1  MEAN  14 

2  1  13 

3  2  23 

4  12  27 

5  3  10 

6  13  10 

7  23  20 

8  123  20 

9  4  11 

10  14  12 

11  24  23 

12  124  22 

13  34  8 

14  134  9 

15  234  18 

16  1234  19 


EFFECTS 

SUM  OF  SQUARES 

16..  2 

_ 

.6 

1.5625 

10 . 6 

451.5625 

.4 

.5625 

-3.9 

60 . 062  5 

-.1 

.0625 

-.6 

1.5625 

-.4 

.5625 

-1.9 

14.0625 

-..1 

.  0625 

-.1 

.0625 

-.9 

3.0625 

.4 

.5625 

.6 

1.5625 

.1 

.0625 

.9 

3.0625 

TOTAL 

-  538.4375 

VARIABLE  i ‘S  AND  IDENTITIES 

( - } 1 00  CP 
l  - ) 3  MPH 
( - ) TOP 
<  -  ) HICKORY 


1: 

LIQUID  VISCOSITY 

(1)1000  CP 

2: 

WIND  SPEED 

( + ) 1 1  MPH 

3: 

LEAF  SURFACE 

( + ) BOTTOM 

4  i 

LEAF  TYPE 

( * ) OAK 
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TWLE  K-25.  RANKED  STANDARDS -’ED  MAGNITUDE  OF  REFECTS 
AVERAGE  EVAPORATION  RAM;  (MMG/M.IM)  FOB  DROPLET  <2  MM 
MA )  DEPOSITED  ON  I.KAF  SURFACE  FOR  3  HR  AT  GO  DEG  F 
AND  421  RH 


RANK 

CONTRAST 

MAG  OF'  KF  FI. 

IT  PROB 

STD  MAG 

HALF  NORMAL 

15 

2 

10.6 

96.67 

11.78 

98.33 

14 

3 

3.9 

90 

4.33 

95 

13 

4 

1.9 

83.33 

2.11 

91.67 

12 

1234 

.9 

76.67 

1 

88.23 

11 

.124 

.9 

70 

1 

85 

1C 

134 

.6 

63.33 

.57 

81.67 

9 

22 

.  6 

56.67 

.67 

78.33 

3 

1 

.6 

50 

.67 

75 

7 

34 

.4 

43.3  3 

.44 

71.67 

6 

123 

.4 

36 . 67 

.44 

68.33 

5 

12 

.4 

30 

.44 

65 

4 

234 

.  j 

23.33 

.11 

61.67 

3 

24 

.1 

.16.67 

.11 

58.33 

2 

14 

.1 

’0 

.11 

55 

1 

13 

.1 

3.  j3 

.1.1 

51,67 

PROB  - 

(  l  R  ( I )  ~ 

•  5 )/P ( MAX ) } *  1 00  % 

WHERE  R  ( I. } 

IS  THE 

RANK. 

STANDARDISED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  -  ( PftGB+1 00% )/2 


VARIABLE  #'S  AND  IDENTITIES 


1  i 

LIQUID  VISCOSITY 

(Mi  000  CP 

i-jlOO  CP 

2 : 

WIND  SPEED 

(Mil  MPH 

( - ) 3  MPH 

3  i 

LEAF  SURFACE 

( + ) BO  TOM 

(- ) TOP 

4s 

LEAP  TYPE 

( +  )OA 

(-)HICKORY 
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VARIABLE  #'S  AND  IDENTITIES 


1: 

LIQUID  VISCOSITY 

(  +  .'1000  CP 

(-)iOO  CP 

2s 

WIND  SPEED 

(+511  KPH 

(">3  MPM 

3 : 

LEAF  SURFACE 

( + ) BOTTOM 

( - ) TOP 

4  t 

LEAF  TYPE 

(  +  )  0 fefv 

( -) HICKORY 

FIGURF  K-12.  HfiLF  NORHRL  PROBABILITY  PLOT  CP  FRsITDRIhL  EXPE«IHfc.lT 
flVERRGF.-  EVaPORHTiCH  RfiTE  CK  2  KM  DROPS  DEPOSITED  OH 
LERF  SURFRCE  FOR  3  HR  AT  6i  DEG  F  RNP  *2S  RH 
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mini  mi  him  iimihiw - - - - 


TM3LE  K-26.  estimated  of  average  effects  ano  sum  up  squares 

AVERAGE  EVAPORATION  RATE  (FMG/MIN )  FOR  DROPLET  DEPOSITED 
ON  LEAP  SURFACE  FOR  6  HR  AT  60  DEG  F  AND  42%  HH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  0*  SQUARES 

1 

MEAN 

11 

11.9 

- 

2 

1 

11 

1.  5 

9 

3 

2 

13 

5.2 

110.25 

4 

12 

17 

.  5 

1 

5 

3 

8 

-1.7 

12.25 

6 

13 

9 

-.5 

1 

7 

23 

14 

.0 

2.25 

8 

123 

15 

-.5 

J. 

9 

4 

9 

-.7 

2.25 

.10 

14 

11 

0 

0 

11 

24 

14 

.3 

.  25 

12 

124 

16 

-.5 

I 

13 

34 

7 

-.2 

.25 

14 

13  4 

0 

0 

0 

IS 

234 

13 

--.2 

.25 

16 

1234 

14 

5 

1 

TOTAL  «  1C 1.75 


VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAP  SURFACE 

4:  LEAF  TYPE 


(  M1000  CP 
t+)ll  MPK 
{  '  ) BOTTOM 
(+ ) OAR 


(-)IOO  CP 
(  - ) 3  MPK 

; - ) top 

liiCKORY 
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TABLE  K-27.  ranked  standardized  magnitude  of  effects 

AVERAGE  EVAPORATION  RATE  (MMG/MIN )  FOR  DROPLET  DEPOSITED 
ON  LEAF  SURFACE  FOR  6  HR  AT  60  DEC  V  AND  42%  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT  PROB 

SI’D  MAG  HALF  NORMAL 

15 

2 

5 . 3 

96.5  7 

7.67 

93.37 

14 

3 

1 . 7 

90 

2.47 

95 

13 

1 

1.5 

83.33 

2.14 

91.67 

12 

2  3 

.8 

76.67 

1.14 

83.33 

11 

4 

,7 

70 

1 

85 

10 

1234 

.5 

63.33 

.71 

81.67 

9 

12« 

.  5 

56,67 

.7.1 

78.33 

8 

123 

.  5 

50 

,71 

76 

7 

13 

» 5 

43.33 

,71 

71  .67 

6 

12 

,5> 

36.67 

„  71 

63.35 

5 

24 

.  3 

30 

.43 

65 

4 

2  34 

-2 

2  3.33 

.29 

61.67 

3 

34 

.2 

U.  ,67 

.29 

58.33 

2 

134 

0 

10 

0 

55 

1 

14 

0 

3.33 

0 

51  .67 

PROB  » 

( (R( I)-, 5 

) /B ( MAX ) ) *100% 

WHERE  H(I) 

IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  / 

U  WHERE  U  IS 

DEFINED 

THE  MAGNITUDE  OF 

THE  CONTRAST 

NEAREST  68 

3  PERCENTILE. 

HALF  NORMAL  »  ( PROB+100% }/2 


VARIABLE  t'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SUP FACE 

4:  LEAF  TV  PE 


(+11000  CP 
( ■>■ )  1  1  MPH 
( +  )  BOTTOM 
( + )OAK 


APPENDIX  K 


'P.H 


(-)IOO  CP 
( - ) 3  MPH 
( - ) TOP 
{-} HICKORY 


VAtWiftLK  #'S  AMD  IDENTITIES 


I J 

l.l{,  IID  VISCOSITY 

(i )1000  CP 

(-)IOO  CP 

2  t 

WIND  SPEED 

(Mil  M.'m 

( - ) 3  MPH 

3  s 

LEAF  SURFACE 

( * ) BOTTOM 

(-)TOP 

4 : 

LEAF  TYPE 

(*  .'OAK 

( -) HICKORY 

R9JRF  K-I3,  HRLF  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 
AVERAGE  EVAPORATION  RATE  OF  2  MM  DIA  DROPS  DEPOSITED  f 
LEAF  SURFACE  FOR  8  HR  AT  3b  DEG  F  AND  <2?.  RH 
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TABLE  1.-1*  THE  DESIGN  MATRIX  FOR  THE  FACTORIAL  EXPERIMENT  NO, 


TEST 

1 

VARIABLES 
2  3 

4 

CONTRAST  CONFOUNDING 

1 

- 

- 

- 

- 

MEAN 

2 

+ 

- 

- 

- 

1 

3 

- 

t- 

- 

- 

2 

4 

+ 

+ 

- 

.. 

12 

5 

- 

- 

Hr 

3 

6 

+ 

- 

+ 

- 

13 

7 

- 

+ 

♦ 

- 

23 

8 

* 

+ 

+ 

- 

1 2  3 

y 

- 

- 

- 

4 

.10 

+ 

- 

- 

* 

14 

11 

- 

+ 

- 

•V 

24 

12 

+ 

+ 

- 

f 

124 

13 

-- 

- 

+ 

34 

14 

+ 

- 

* 

f 

134 

IS 

- 

+ 

+ 

234 

16 

* 

+ 

•f 

.1234 

VARIABLE  0‘S  AND  IDENTITIES 


is 

LIQUID  VISCOSITY 

<+)1000  CP 

(-)IOO  CP 

2  s 

WIND  SPEED 

(+)il  MPH 

(-.13  MPH 

3s 

LEAF  SURFACE 

( + ) BOTTOM 

(-)TOP 

4s 

LEAF  CONDITION 

{ +  )  GREEN 

( -)RED 

36? 
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TABLF  L-2.  estimates  of  average  effects  and  sum  of  square 

HALF-LIFE  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  DEPOSITED 
ON  OAK  LEAF  SURFACE  AT  60  DEG  P  AND  42%  RH 


TEST  CONTRAST  YIELD 


1  MEAN  33$ 

2  1  315 

3  2  1^2 

4  12  137 

5  3  341 

6  13  315 

7  23  145 

8  123  150 

9  4  245 

10  14  287 

11  24  100 

12  124  136 

13  34  367 

14  134  404 

15  234  150 

16  1234  162 


AVG  EFFECTS 

SUM  OF  SQUARES 

233.4 

- 

9.6 

370.5625 

-186.4 

138942,563 

2.4 

22.5625 

41.6 

6930.56252 

-2.6 

27.5625 

-18.6 

1387.5625 

-  .9 

3.0625 

-4.1 

68.0625 

22.1 

1958.0625 

-2.4 

22 . 5625 

-10.1 

410.0625 

37.1 

5513.0625 

-4.6 

85.5625 

-22.1 

1958.0675 

-3.9 

60.0625 

TOTAL 

-  157759.938 

VARIABLE  #'S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

2s 

WIND 

SPEED 

3: 

LEAF 

SURFACE 

4s 

LEAF 

CONDITION 

(  + ) 1C00  CP 
(+)11  MPH 
( +  )  BOTTOM 
(  +  ) GREEN 


(-)100  CP 
( — ) 3  MPH 
(  -  )  TOP 
(-)RED 
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TABU  1-3.  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 

MAM-UW  «  DRODUK  ,2  DIA )  CONTAMINATION  DEPOSITED 
ON  OAK  r,EA.'  SURFACE  AT  60  DEG  F  AND  42%  RH 


RANK  CONTRAST  ftAG  OF  EFFECT 


15  2  .186.4 

14  3  41.6 

13  34  37.1 

12  234  22.1 

11  14  P2  1 

10  23  ll:i 

9  124  10.1 

01  9.6 

7  134  4.6 

6  4  4.1 

5  1234  39 

4  13  2.6 

3  24  2.4 

2  32  2.4 

1  12  3  q 


PRGB  STD  MAG  HALF  NOSft’.L 


96.67  8.43  98.33 

90  1.80  95 

83.33  1.68  91,67 

76.67  1  88.33 

70  i  as 

63.33  .84  81.67 

56.67  .46  70.33 

50  .43  75 

43.33  -21  71.67 

36.67  .19  68.33 

30  .18  65 

23.33  .12  61.67 

16.67  .11  58.33 

10  .11  55 

3.33  .04  51.67 


.'ROB  -  ( (R(I)-.5)/R(MAX))*l00%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS 
ME  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  »  ( PROB+100% )/2 


VARIABLE  #’b  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  W I ND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


(Ml 000  CP 
(MIL  MPH 
( + ) BOTTOM 
(  +  JGREEN 


( " ) 1 00  CP 
( -) 3  MPH 
( ~ ) TOP 
(  - )  RED 
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PROBABILITY 


VARXA8I.E  #*S  AMO  IDENTITIES 


1  : 

h  TQV. 

TD  VISCOSITY 

(  +  )  LOGO  CP 

{-)IOO  CP 

2  ? 

WI*0 

“  PEED 

(Fill  MPH 

(  )  3  MOL 

.3  s 

'-■EAR 

SURFACE 

( + >  BOTTOM 

i- STOP 

4s 

LEAF 

CONDITION 

<  +  } GREEN 

( “ ) RED 

RBSOLUTE  CONTRAST 


FIGURE  L-L  HALF  NORMAL  PROBAOILITT  PLOT  OF  FACTORIAL  EXPERI MEAT 
HALF-LIFE  OF  2  MK  DIAMETER  DROPS  DEPOSITED  OK 
OAK  LEAF  SURFACE  AT  60  OEG  F  AND  \2X  RH 

36!- 


APPENDIX  L 


TABLE  1-4.  ESTIMATES  OF  AVERAGE  EFFECTS  AMD  SUM  OF  SQUARES 
AVERAGE  EVAPORATION  RATE  (MMG/M1N)  OVER  HALF-LIFE  OF 
DROPLET  (2  MK  DIA)  DEPOSITED  ON  OAK  LEAF  SURFACE  AT 
60  DEG  F  AND  42%  RH 


TEST 

CONTRAST 

SflELD 

1 

MEAN 

9 

2 

1 

10 

3 

2 

22 

4 

12 

24 

5 

3 

9 

6 

13 

10 

7 

23 

20 

8 

123 

22 

9 

4 

10 

10 

14 

11 

11 

24 

28 

12 

124 

24 

13 

34 

7 

14 

134 

8 

15 

234 

.19 

16 

1234 

19 

AVG  EFFECTS  SUM  OF  SQUARES 


15.8 

- 

.  5 

1 

13 

576 

-.5 

1 

-3 

36 

.5 

1 

-1.5 

9 

.  5 

1 

0 

0 

--J 

4 

.5 

1 

■1 

4 

-2 

16 

.  5 

1 

-.5 

1 

.5 

1 

TOTAL  *  753 


VARIABLE  #'S  AND  I DENT 1 

1:  U.Q  , D  VISCOSITY 

WIND  SPEED 
fi.  LEAF  SURFACE 
4s  LEAF  CONDITiu1' 


;  es 

<  +  )  1 000  CP 
'  '  M.  MPH 
-  ■  )  sOTTOM 
(  ) GREEN 


(•  )i00  CP 
( - ) 3  MPH 
( ~ ) TOP 
( - ) RED 
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TABLE  L»5.  RA2IKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/MIN)  OVER  HALF-LIFE  OF 
DROPLET  (2  MM  DIA)  DEPOSITED  ON  OAK  LEAF  SURFACE  AT 
60  DEG  F  P.ND  42%  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

PROS 

STD  MAG 

HALF  NORM 

15 

2 

j.3 

96.67 

13 

98.33 

14 

3 

3 

90 

3 

95 

13 

34 

2 

83.33 

2 

91.67 

12 

23 

1.5 

76.67 

1.5 

88,33 

11 

124 

1 

70 

1 

85 

10 

14 

1 

63.33 

1 

81.67 

9 

1234 

.5 

56.67 

.5 

78.33 

8 

234 

.5 

50 

.5 

75 

7 

1  4 

.5 

43.33 

.5 

71.67 

6 

24 

.5 

36.67 

.5 

68.33 

5 

123 

.5 

30 

.5 

65 

4 

13 

.5 

23.33 

.5 

61.67 

3 

12 

.5 

16.67 

.5 

58.33 

2 

1 

.5 

10 

.5 

55 

1 

4 

0 

3 3  3 

0 

51.67 

PROS  -  ( (R(I)-.5)/K(MAX) )*100%  WHERE  R{I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  -  ( PROB+100% )/2 


VARIABLE  #'S  AND  IDENTITIES 


i  s 

LIQUID  VISCOSITY 

(+>1000  CP 

(-)IOO  CP 

2 : 

WIND  SPEED 

(+)11  MPH 

(  -  )  3  MPH 

LEAF  SURFACE 

( + ) BOTTOM 

(-)TOP 

4: 

LEAF  CONDITION 

(  +  )GREEN 

< -  )  RED 
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PRCBflB I  LIT 


VARIABLE  #'S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WIND  SDK ED 

3s  LEAF  SURFACE 
h:  LEAF  CONDITION 


(+)1000  CP 
(  +  JU  MPH 
( ♦ ) BOTTOM 
{ +  ) GREEN 


<-)100  CP 
( - ) 3  MPH 
( - )  TOP 
(  - )  RED 


FIGURE  1-2.  HALF  NORMRl  PROBABILITY  PLOT  OF  FACT  OS  I  At  EXPERIMENT 

AVERAGE  EVAPORAT  i  ON  RATE  OVER  HALF-LIFE  OF  ?  MM  DIA  DROPS 
DEPOSITED  ON  OAK  LEAP  SURFACE 

appendix  l  m 


AT  SB  OP  G  F  AND  <22  RM 


TABLE  L-6.  estimates  of  average  effects  AND  sum  of  squares 

TOT  Mi  PERCENT'  OF  DROPLET  (2  MM  DIA  )  CONTAMINATION  RECOVERED 
AS  VAPOR  FROM  OAK  LEAF  SURFACE  AT  60  DEG  F  AND  42% 

RH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM 

OF  SQUARES 

1 

MEAN 

81 

87.6 

- 

2 

i 

98 

6.3 

156.25 

3 

2 

86 

4.3 

72.25 

4 

12 

98 

-1.2 

6.25 

5 

3 

83 

-.5 

i 

6 

13 

93 

-2 

16 

7 

23 

88 

-.5 

1 

8 

123 

96 

.5 

1 

9 

4 

80 

-5.5 

121 

10 

14 

83 

-5.5 

121 

11 

24 

88 

1 

4 

12 

124 

89 

.5 

1 

13 

34 

83 

.3 

.25 

14 

134 

83 

.8 

2.25 

15 

2  34 

87 

-1.2 

6.25 

16 

1234 

86 

-.2 

.  25 

TOTAL 

-  509.75 

VARIABLE  #’S  AND  IDENTITIES 

1  : 

LIQUID  VISCOSITY 

(OlOOO  CP 

( - ) 100  CP 

2: 

WIND  SPEED 

(Oil  MPH 

(~}3  MPH 

3: 

LEAF  SURFACE 

(  +  )  BOTTOM 

( - ) TOP 

4: 

LEAF  CONDITION 

( ♦ )GREEN 

(OKED 
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TABLE  L -7.  r.ANKBD  standardized  magnitude  of  Bi?p*cr« 

TOTAL  PERCENT  OF  DROPLET  (2  MM  DXA)  COMT AMT NATION  RECOVERED 
AS  VAPOR  FROM  OAK  LEAF  SURFACE  AT  GO  DEC  F  AND  42*. 

HR 


RANK 

CONTRAST  MAG 

OF  EFFECT 

PROB 

STD  .HP.C! 

HALF  NORMAL 

15 

1 

6.3 

?6 .67 

3.15 

98.33 

14 

14 

5.5 

SO 

2.75 

95 

13 

4 

5.5 

33,33 

2.75 

91.67 

12 

2 

4.3 

76,67 

2.15 

89.33 

11 

13 

2 

70 

1 

85 

j.0 

234 

1.2 

63.33 

,6 

8.1 ,67 

9 

12 

1.2 

56  .67 

,  6 

78.33 

a 

24 

1 

50 

.5 

75 

V 

134 

.8 

43.33 

.4 

71.67 

5 

124 

.5 

36.67 

.25 

68.33 

5 

123 

.5 

30 

.25 

65 

4 

23 

.5 

23.33 

.25 

61,67 

3 

3 

.  5 

16.67 

.  25 

58.33 

2 

34 

.3 

1.0 

,15 

55 

1 

1234 

.2 

3.33 

.1 

51.67 

PROB  - 

((R(I)-.5)/R(MAX))*100%  WHERE  R(I) 

IS  THE 

RANK . 

STANDARDIZED  MAGNITUDE 

-  ABSOLUTE 

VALUE  / 

U  WHERF 

U  IS  DEFINED 

THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  66.3  PERCENTILE, 


HALF  NORMAL  »  ' PROS* 100% ) /2 


VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSi TV 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


( * ; 1000  CP 
( + ) I I  MPH 
( * ) BOTTOM 
( + ) GREEN 


(  ~  )  100  CP 
(  -  ) 3  MPH 
{ - ) TOP 
(  ^  )  PED 
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PROBABILITY 


VARIABLE  «'S  AND  IDENTITIES 

Is  LIQUID  VISCOSITY  (  +  U0G0  CP  (->100  CP 

2:  WIND  SPEED  <+>11  MPH  (->3  MPH 

3  -  LEAP  SUP. PACE  (  +  ) BOTTOM  (-)TOP 

4s  LEAP  CONDITION  <+ SCREEN  ( “ ) RED 


ABSOLUTE  CONTRAST 


FIGUKt  L-3.  HfiLF  NQRMRL  PROBRBll ITT  PLOT  OF  FRCTQRIRl  EXPERIMENT 

iUTfiL  PERCENT  OF  CONTRHi NRT i ON  RECOVERED  RS  VRpOf?  FROM 
2  MM  DIR  DROPS  ON  ORK.  LEAVES  IV!  06  Dr'F  F  RHD  42X  RH 
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TABLE  L-fi.  estimates  of 

LIFE  TIME  OF  DROPLET  ( 
LEAF  SURFACE  AT  60  DEG 


average  effects  and  sum  of  squares 
>  MM  DIA.)  CONTAMINATION  OK  OAK 
y  AND  42 %  RH 


TEST 


CONTRAST 


YIELD  AVG  EFFECTS 


1 

MEAN 

1216 

794.  1 

2 

1 

1  280 

38.  .1 

3 

2 

450 

-675.6 

4 

1.2 

560 

-18.1 

5 

3 

1  X  4  0 

89.4 

6 

13 

1240 

-58.1 

7 

23 

510 

-56.9 

8 

123 

4fi  3 

8.1 

9 

4 

780 

-130.6 

10 

14 

960 

"23.1 

U 

24 

360 

43.1 

1 2 

124 

390 

3.1 

13 

34 

1280 

123.1 

14 

1  34 

1160 

-31.9 

15 

2  34 

465 

”80.6 

16 

1234 

435 

51.9 

SUM  OF  SQUARES 


58.14.0625 
1825876 „ 56 
i  ii4.0625 
3.1.951.5625 
13514.0625 
12939.0625 
264.0625 
68251.5626 
2139.0625 
74 39 . 06252 
39,0625 
60639.0626 
4064.0625 
2600.1 .5625 
10764 . 06.25 


TOTAL  -  2071010.94 


VARIABLE  #'S  AND  IDENTITIES 


1  : 

LIQUID  VISCOSITY 

2  . 

WIND 

SPEED 

3s 

LEAF 

SURFACE 

4: 

LEAF 

CONDITION 

(+J1000  CP 
( 4 ; i i  mph 

( + ) BOTTOM 
I  4 )GREEK 


( * ) 100  CP 
( - ) 3  MPH 
( - ) TOP 
i  ■ )  RED 


TABLE  L-9.  ranked  standardized  magnitude  f  effects 
LIFE  TIME  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  ON  OAK 
LEAF  SURFACE  AT  6C  DEG  F  AND  421  RH 


RANK 

CONTRAST  MAG  OF  EFFECT 

PROB 

STD  MAG 

HALF  NORF'L 

15 

2 

675.6 

96.67 

8.38 

98.33 

14 

4 

130.6 

90 

1.62 

95 

1.3 

34 

123.1 

63.3  3 

1.53 

91.67 

12 

3 

39.4 

7?  .67 

1.11 

88.33 

11 

234 

30.6 

70 

85 

10 

13 

58.1 

63.33 

.17 

81.67 

9 

23 

56.9 

56.67 

.71 

78.33 

8 

1234 

51.9 

50 

.64 

75 

7 

24 

43.1 

43.33 

.  F '( 

71.67 

6 

1 

38.1 

36.67 

..47 

68.  ?3 

5 

134 

31.9 

30 

.4 

65 

4 

14 

23.1 

23.?  3 

.29 

61.67 

3 

1  ? 

18.1 

16.67 

.22 

58.33 

2 

123 

8.1 

10 

.1 

55 

1 

124 

3.1 

3.33 

.04 

51.67 

PROF  - 

(  ( R  ( I )  — 

.  5 )/ft ( MAX ) } *100%  WHERE  R(I) 

IS  THE 

RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  IS  DEFINED  AS 
TH’  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENT! LK . 

HALF  NORMAL  »  ( PROB+1 00%  )/2 


VARIABLE  #’S  AND  IDE...TTIES 


Is  LIQUID  VISCOSITY 
2s  WIND  SPEED 
3  f  LEAF  SURFACE 
4 :  LEAF  CONDITION 


(I) 1000  CP 
(•Mil  MPH 
( M BOTTOM 
(♦ JGREEN 


(-)100  CP 
(  ~  )  3  MR  I, 

( -  )  TOP 
(  -  )  RED 
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PR0BP8 I L I TT 


VARIABLE  #'S 


AND  IDENTITIES 


li  LIQUID  VISCOSITY 
2:  WIND  SPEED 

3s  LEAP  SURFACE 
4:  LEAF  CONDITION 


{+)! 000  CP 
(+)11  MPH 
( *  ) BOTTOM 
( +  } GREEN 


(-)IOO  CP 
( -  )  3  MPH 
(-)TOP 
( -■ )  RED 


ABSOLUTE  CONTRAST 


FIGURE  L-4.  HALF  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 
LIFE  TIME  OF  2  MM  DIA  DROPLETS  DEPOSITED  ON 
OAK  LEAF  SURFACE  AT  00  DEG  f  AND  42%  RH 
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TABLE  L-10.  ESTIMATES  of  AVERAGE  EXPECTS  AND  SUM  OP  SQUARES 
AVERAGE  EVAPORATION  RATE  (MMG/MIlO  OVER  MPB  VI MB  OF 
DROPLET  <2  MM  DIA)  CONTAMINATION  ON  OAK  .■  'AP  SURFACE 
AT  60  Dfc'G  F  AND  42%  RH 


TEST  CONTRAST 


YIELD  AVG  EFFECTS  SUM  OB’  SQUARES 


]. 

MEAN 

4 

2 

n 

5 

3 

12 

4 

12 

.12 

5 

3 

4 

6 

13 

5 

7 

23 

10 

8 

123 

13 

9 

4 

5 

10 

14 

6 

11 

24 

14 

12 

124 

15 

13 

34 

4 

14 

134 

5 

15 

234 

11 

16 

1234 

U 

8,6 

1.1 

5.0625 

7.S 

232.5625 

.1 

.0625 

-1.1 

5.0625 

.4 

.5625 

-.6 

1.5625 

.  4 

.5625 

.9 

3.0625 

-.1 

.0625 

.4 

,5625 

.  1 

.0625 

-.9 

3.0625 

-.4 

.  5625 

-.4 

.5625 

- .  4 

.5625 

TOTAL  * 

253,9375 

VARIABLE  #»S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(  MX000  CP 

<  ~ ; i oo  cp 

2s 

WIND  SPEED 

{+)11  MPH 

t -  )  3  MPH 

3: 

LEAF  SURFACE 

<  'l  )  BOTTOM 

(■  ) TOP 

4s 

LEAF  CONDITION 

f  > > GREEN 

( - ) RED 

375 
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W1I.  1-31.  RANKED  STANDARDIZED  MAGNITUDE  OP  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/MIN)  OVER  LIFE  TIME  OF 
DROPLET  (2  MM  01 A J  CONTAMINATION  ON  OAK  LEAF  SURFACE 
AT  60  DEG  F  AND  42%  RH 


RANK 


15 

14 

11 

12 

1.1 

10 

9 

8 

7 

6 

5 

4 

j 

.* 

7 

1 


CONTRAST 

MAG  OF  EFFECT 

PROS 

STD  MAG 

HALF  NORMAL 

2 

7.6 

96.67 

8.44 

98.33 

3 

1.1 

90 

1.22 

95 

1 

1 . 3 

83.33 

1.22 

91.67 

■.i  •* 

.9 

76.67 

1 

88.33 

4 

.9 

70 

1 

85 

23 

.  6 

63.33 

.67 

81.67 

.1234 

.4 

56.67 

.44 

78.33 

23  4 

.4 

50 

.44 

75 

.13  4 

.  4 

43.33 

.  44 

71.67 

24 

.4 

36  „  67 

.44 

68.33 

12  3 

.4 

30 

.44 

65 

13 

«■  4 

23.33 

.  44 

61.67 

124 

.1 

16.67 

.11 

58.33 

14 

.1 

10 

.11 

55 

12 

.1 

3.33 

.11 

5.1.67 

PR  OB 


(  <R(I)-.5)/R(MAX))*]00»  WHERE  ft(i)  IS  THE  RANK. 


SI  ANDARDIZE.D  MAGNITUDE  »  ABSOLUTE  VALUE  /  U  WHERE  U  IS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  »  ( PROB+lOOfc )/2 


VARIABLE  VS  AND  IDENTITIES 


X  : 

liquid  VISCOSITY 

(+)1000  CP 

( ~ ) 1 00  CP 

2 : 

WIND  SPEED 

1 + ) 1 i  MPK 

(-13  MPh 

3  s 

IEAF  SURFACE 

(  f  !  BOTTOM 

; - ) top 

4 : 

LEAF  CONDITION 

< * ) GREEN 

( ” ) RED 

PROBABILITY 


VARIABLE  9"S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

<+>1000  CP 

(~)100  CP 

2  s 

WIND  SPEED 

{•Oil  MPH 

{  03  MPH 

3s 

LEAF  SURFACE 

{ + ) BOTTOM 

{-STOP 

A  s 

LEAF  CONDITION 

(  + ) GREEN 

{ " ) RED 

ABSOLUTE  CONTRAST 


FIOJRE  L-5.  HALF  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 
AVERAGE  EVAPORATION  RRTE  FOR  2  MM  DIR  DROPLETS 

DEPOSITED  ON  IJRK  t  EAVES  AT  3f  DEG  f  Af<D  RH 


12  ESTIMATES  OF  AVERACE  EFFECTS  AND  SUM  OF  SQUARES 

'*  12  m  DIA)  co^amxnation  recovered 

,,  AND  4?A  RH  °AK  LEAP  SURFACE  AT  60  °EG 


TEST  CONTRAST  YIELD  AVG  EFFECTS 


1 

MEAN 

10 

17.7 

2 

1 

J  1 

“1.6 

3 

2 

:  4 

12.9 

4 

12 

24 

-1.1 

5 

3 

10 

-3.4 

6 

13 

11 

1.1 

7 

23 

23 

-.9 

8 

123 

22 

.6 

9 

4 

16 

1.6 

10 

is* 

13 

-1.9 

11 

24 

33 

.1 

12 

124 

24 

-.4 

13 

34 

10 

~  2 . 6 

14 

134 

9 

1.4 

15 

234 

22 

...  T! 

16 

1234 

21 

.9 

SUM  OF  SQUARES 


10.5625 
663.0625 

5.0625 

45.5625 
5.0625 
3.0625 

1.5625 

10.5625 
14.0625 

.0625 

.5625 

27.5625 

7.5625 
.0625 

3.0625 


T  "AL  «  7S7.4375 


VARIABLE  t’S  ANt  .IDENTITIES 

is  LIQUID  V I SC! .’-A I TY 
2:  WIND  SPEED 
3s  LEAF  SURFACE 
4s  LEAF  CONDI'!  j  )N 


(•  10  0  , 
(‘.*11  MPi; 
( * )BO • TOM 
!  .!«:  ■  E! 


(  >  ■*  >  c 

(-  )  ■  MFH 

{  -  rr.p 
(  2:-;U 


Al  5INDI X  L 


TA8L£  U13.  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS 
PERCENT  OF  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  1  UR  FROM  OAK  LEAF  SURFACE  AT  60  DEG 
F  AND  42%  RH 


RANK 

CONTRAS1’ 

L‘  MAG  OF  EFFECT 

PROB 

STD  MAG 

HALF  NORHi 

15 

2 

12,9 

96.6? 

8.06 

98,33 

14 

3 

3.4 

90 

2.13 

9S 

13 

34 

2.6 

83.33 

1.62 

91.67 

12 

14 

1.9 

76.67 

1.19 

88.33 

U 

4 

A.  6 

70 

1 

85 

10 

1 

1.6 

63.33 

1 

81.67 

9 

1 34 

1.4 

56.6? 

,88 

78.33 

8 

13 

.1.1 

50 

.69 

75 

•i 

12 

1.1 

43. 33 

.69 

71.67 

6 

1234 

..9 

36.6? 

.  56. 

68.33 

5 

23 

.9 

30 

.56 

65 

4 

123 

.6 

23.33 

.38 

61.67 

\ 

124 

.4 

16.6? 

.25 

58.33 

234 

.  1 

10 

.06 

55 

I 

24 

.1 

3.33 

.06 

51.67 

PR  OB  - 

i  <  a  m  - . 

5  5/R(MAX)  )  <M0Q?(  WHERE  JUS) 

IS  THE 

RANK  , 

TANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  0  IS  DEFINED  AS 
■S.  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.1  PERCENT  I  LK 

HI  .F  NORMAL  -  <  PRQflv  1001  }/ 2 


VAI  UBLE  ••S  AND  IDENTITIES 


1  ; 

L  QUID  VISCOSITY 

( ♦ / 1000  CP 

(->100  CP 

2: 

W  ND  SPEED 

(Mil  MPH 

( ~ ) 3  MPH 

3; 

L  AF  SURFACE 

( ♦ >  BOTTOM 

(-)TOP 

4  ; 

Li  AF  CONDITION 

(  ♦  ) GREEN 

( " ) R  ED 
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VARIABLE  (f  '  S  AND  IDENTITIES 


1 :  LIQUID  VISCOSITY 

2*  WIND  SPEED 
3f  LEAP  S UR PACE 
4:  LEAF  CONDITION 


(  +  ). 1 000  CP 
>+)II  MPH 
( + ) BOTTOM 
)  GREEN 


< “ ) 100  CP 
(~)3  MPH 
( ~ ) TOP 
( ~ )  RED 


39.38 


T“ 


IQ 

a: 

CD 

a 

a: 

a. 


CONFIDENCE  BARS 
«  -  ».*»,  0.  20,  0.05 


'!/  / 


<  2 


4 


RBS0LU1E  C0NTRAS7 


± 

7 


JL. _ L 


H9M.  L-6.  HALF  NORMAL  PROBABILITY  PLOT  0‘  FACTORIAL  EXPERiMENT 

PERCENT  OF  CONTAMINATION  RECOVERED  AS  VAPOR  AFTER  ]  HR 
FROM  ?  «H  DIR  DROPS  OH  ORK  LEAVES  -f  80  DEG  F  AND  4215  Rh 
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TABLE  L~14.  ESTIMATES  OS’  average:  EFFECTS  AND  SUM  OS'  SQUARE 
PERCENT  OF  DROPLET  (2  MM  D.IA )  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  2  HR  FROM  OAK  LEAF  SURFACE  AT  AO  DEG 
F  AND  42%  RH 


TEST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARE 

A 

2 

MEAN 

20 

2.1 

32.9 

-2.7 

30.25 

3 

2 

44 

23 

2116 

4 

12 

44 

-1,5 

9 

5 

3 

20 

-5.2 

110.25 

6 

13 

21 

1.3 

6 . 2  5 

7 

2  3 

43 

-1 

4 

8 

123 

41 

.  b 

!. 

9 

4 

29 

2. 3 

20.25 

10 

14 

24 

-  2.7 

30.25 

li 

24 

6  7 

.  b 

1 

12 

124 

4b 

-.5 

1 

13 

34 

19 

-■i .  2 

72.25 

14 

'  74 

17 

1.8 

12.25 

1  5 

!4 

42 

0 

0 

16 

).  234 

.39 

1 

4 

TOTAL  *  2417. 7 5 


VARIABLE  #’S  AND  IDENTITIES 


1  : 

LIQUID  VISCOSITY 

I  ♦  )  1000  CP 

l  -  )  100  CP 

2  • 

WIND  SPEED 

(•►Ill  MPK 

( -  )  3  MPH 

3  : 

LEAF  SURFACE 

( ’ ) BOTTOM 

( - } TOP 

4  ; 

LEAF  CONDITION 

( ♦ > GREEN 

( -  ) RED 
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TABLE  L-15.  ranked  standardized  magnitude  of  effects 

PERCENT  OF  DROPLET  (2  MM  DIA  J  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  2  HR  FROM  OAK  LEAF  SURFACE  AT  60  DEG 

F  AND  42%  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

15 

2 

23 

14 

3 

5.2 

13 

34 

4.2 

12 

14 

2.7 

11 

1 

2,7 

10 

4 

2.3 

9 

134 

1.8 

8 

12 

1.5 

7 

13 

1.3 

6 

1234 

1 

5 

23 

1 

4 

124 

.5 

3 

24 

.  5 

2 

123 

.  5 

1 

234 

0 

PROD 

STD  MAG 

HALF  NORMAL 

96.67 

8.52 

98.33 

90 

1.93 

95 

03.33 

1.56 

91.67 

76.67 

1 

88.33 

70 

1 

85 

63.33 

.85 

81.67 

56.67 

.67 

78 . 3  3 

50 

.  56 

75 

43.33 

.48 

71.67 

36.67 

.3  7 

68,33 

30 

.  37 

6  5 

23.3  3 

.  '  9 

6 1.67 

16,67 

.  A  9 

58. 3.3 

10 

.19 

55 

3.33 

0 

51  .67 

PROS  -  ((RU)-.5)/K(MAX))‘100t  WHERE  Rjl)  IS  THE  RANK 


STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  :j  WHERE  U  IS 
iHE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  €8.1  PERCENT  ILK, 


DEFINED  AS 


HALF  NORMAL  -  ( PRCB* 1 00% )/? 


VARIABLE  #\S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WIND  SPEED 

J:  LEAF  SURFACE 

<:  LEAF  CONDITION 


( ♦ t 1000  CP 
I ♦ } I!  MPH 
i * ) BOTTOM 
! * ) GREEN 


MOO  CP 
"  )  3  MPH 
( -  m.p 

i  ‘  )  ri  E  i) 
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PROBABILITY 


VARIABLE  #*S  AND  IDEWTITIES 


]  ; 

LIQUID  VISCOSITY 

( » ) 1000  CP 

i  - )  :i  oo  c 

2; 

WIND  SPEED 

(  ♦' )  1  l  M1>H 

(-);■'  mi»h 

3: 

LEAF  SURFACE 

( + ) BOTTOM 

1  -  )  T<  P 

4  s 

LEAF  CONDITION 

( + ) GREEN 

(-)RED 

FIGURE  1-7,  HIW.F  HORHRL  PRDBBPIUTT  PLOT  OF  FACTOR'.  PI.  tXPERlHcNI 

PERCENT  OF  CONTAH I NATION  RECOVERED  RS  YAPOH  AFTER  2  HR 
FROM  2  MM  BIB  DROPS  ON  CRN  LEAVES  HI  M  DEC  F  BCD  U?  RH 
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TA8LI:  1-16.  estimates  of  average:  effects  and  sum  of  souarfs 

RERCEfJ-f  OP  OKCPKT  (2  HM  DM;  CONTW.IKA TICK  "p'rOVERED 
AS  VAPOR  AFTER  3  OR  FROM  OAX  LEAF  SURFACE  AT  60  DFG 
P  ANP  43%  RH 


’EST 

CONTRAST 

YIELD 

avg  EFFECTS 

SUM  OF  SQUARE, 

1 

MEAN 

29 

45.6 

2 

7 

1 

31 

-2. 7 

30.25 

D 

2 

60 

30.5 

3  721 

4 

5 

12 

3 

62 

29 

-] 

-6.7 

4 

182.25 

6 

13 

30 

.8 

2.25 

7 

23 

59 

-.5 

1 

b 

123 

50 

.5 

1 

9 

10 

4 

14 

40 

34 

1.8 

-3.7 

12.25 

56.25 

1.1 

24 

74 

.5 

1 

12 

124 

6  2 

-.5 

1 

13 

34 

27 

--5.2 

110.2!: 

14 

134 

23 

1.8 

12.25 

15 

234 

58 

.5 

1 

16 

1234 

54 

1 

4 

TOTAL  »  4139.75 


VARIABLE  i'S  AWL)  IDENTITIES 


l;  liquid  viscosity 

2;  WIND  SPEED 
3:  LEAF  SURRA' 

4:  LEAF  COWL'  K 


xMlCOG  CP 
<  +  )  1 1  MPH 
( * )  BOTTOM 
(+ ) GREEN 


(-U00  CP 
( - ) 3  Mfa 
( -)TOP 
(  “  j  RED 


M.«PENUIX 


m 


TABLE  l  -17.  RANKED  STANDARDIZED  MAGNITUDE  OF  EFFECTS, 
PERCENT  Of  DROPLET  {*  MM  DIA>  CONTAMINATION  RECOVERED 
AS  VAPOR  AFTER  3  UR  FROM  OAK  LEAF  SURFACE  AT  60  OEG 

F  AND  42%  EH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

15 

2 

30.5 

14 

3 

6.7 

13 

34 

5.2 

12 

14 

3.7 

11 

1 

2.7 

10 

134 

1.8 

9 

4 

1.8 

8 

1234 

1 

7 

12 

1 

6 

13 

.8 

5 

234 

.5 

4 

124 

.5 

3 

24 

.5 

2. 

123 

.5 

I 

23 

.5 

PROB 

STD  MAG 

HALF  NORMAL 

96.67 

11.3 

98.33 

90 

2 . 48 

95 

33.33 

1.93 

91  ..67 

76.6  7 

1.37 

88.33 

70 

1 

85 

63.33 

.67 

81 .67 

56.67 

.67 

78.33 

50 

.37 

75 

4..  .33 

.37 

71.67 

36.67 

.3 

68 . 3  3 

30 

.19 

65 

23.33 

.19 

61  .67 

16.67 

.19 

58.33 

10 

.19 

55 

3.3  3 

.19 

51.67 

PROB  -  ((R(I)-.5)/R(MAX))*100%  WHERE  R(I)  is  THE  rank 


STANDARDIZED  MAGNITUDE  *  ABSOLUTE  VALUE  /  0 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3 


WHERE  U  IS 
PERCENTILE. 


DEFINED  AS 


HALE  NORMAL  »  (PROB+100% )/2 


VARIABLE  It'S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


( + )  ;i  ooo  cp 

(MU  MPH 

( + ) BOTTOM 
{ + ) GREEN 


(  - ) 1 00  CP 
(  - ) 3  MFU 
V - /TOP 
(-■  )  RED 
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PROBRBILITY 


VARIABLE  # ’ S  AND  IDENTITIES 


1:  LIQUID  VI seas; TV 

2:  WIND  SPEED 
3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


<*M(>03  CP 

(  +  ).U  MPH 
( +) BOTTOM 
(+IGKEEN 


(-)IOU  CP 
MPH 
(  - )  TOP 
(-)RED 


FIGURE  L-8„  HALF  NORMRL  PROBRBILITT  PLOT  OF  FACTORIAL  EXPERIMENT 

PERCENT  OF  CONTRM I NATION  RECOVERED  R3  VRPOR  AFTER  3  HR 
FROM  2  MM  DIR  DROPS  ON  OAK  LEAVES  AT  60  DEG  F  AND  42X  RH 
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T  ADI  Cl  lo  (nr***.  m»-<  .  •»  AT*  tuv  *  ••» 

tuu-  l_  lUo  t»oi  irminj  v>t  nvi> iww> 

PERCENT  OF  DROPLET  (2  MM  DTA ) 

AS  VAPOR  AFTER  6  HR  FROM  OAK 

F  AND  42%  RH 


E  EFFECTS  AND  SUM.  OF  SQUARES 
CONTAMI NATION  RECOVERED 
LEAF  SURFACE  AT  60  DEG 


5  ST 

CONTRAST 

YIELD 

AVG  EFFECTS 

SUM  OF  SQUARE 

1 

MEAN 

54 

71.1 

- 

2 

1 

56 

1.9 

14.0625 

3 

2 

85 

33.1 

4389.0625 

4 

12 

94 

2.4 

22.5625 

5 

3 

52 

-5.1 

105.0625 

6 

13 

56 

.1 

.0625 

7 

23 

84 

2.4 

22.5625 

8 

123 

92 

-.9 

3.0625 

9 

4 

64 

-1.1 

5.0625 

10 

14 

59 

-3.9 

60.0625 

11 

24 

88 

-1.1 

5.0625 

12 

124 

89 

-.4 

.562  5 

13 

34 

49 

-3.9 

60.0625 

14 

134 

46 

■> 

.0625 

15 

234 

85 

2.6 

27.5625 

16 

1234 

94 

-.1 

.0625 

TOTAL 

-  4714.9375 

VARIABLE  #’S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2:  WINL  SPEED 

3:  LEAF  SURFACE 

4s  LEAF  CONDITION 


{-»  )1000  CP 
(  +  )il  MPH 
( + ) BOTTOM 
( + > GREEN 


<->100  CP 
{ -• )  3  MPL 
( - )TOP 
( ~ ) RED 
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TABLE  L-19.  hanked  standard tkfo  magnitude  ok  effects 

percent  OP  DROPLET  (2  MM  DIA)  CONTAMINATION  RECOVER RD 

AS  VAPOR  AFTER  6  HR  FROM  OAK  LEAF  SURFACE  AT  60  DEG 
F  AND  42%  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

15 

2 

33.1 

14 

3 

5.1 

13 

3  4 

3.9 

12 

14 

3.9 

11 

2  34 

2.6 

10 

23 

2.4 

9 

12 

2.4 

8 

1 

1.9 

7 

24 

1.1 

6 

4 

1.1 

5 

123 

.9 

4 

124 

.4 

3 

1234 

.1 

2 

134 

.1 

1 

1  3 

.1 

PROB  STD  MAG  HALF  NORMAL 


96.67  12.73  98.33 

90  1.96  95 

83.33  1.5  91.67 

76.67  1.5  88.33 

™  1  85 

63.33  .92  81.67 

56.67  .92  78.33 

50  .73  75 

43.33  .42  71.67 

36.67  .42  68.33 

30  .35  65 

23.33  .15  61.67 

3  >.67  .04  58.33 

10  .04  55 

3.33  .04  51.67 


PROB  -  ( (R(I) ~.5)/R(MAX) )*100%  WHERE  R(I)  IS  THE  RANK. 


STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  ~  ( PROB+100% )/2 


VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


(M1000  CP 
(+)11  MPH 
( + ) BOTTOM 
( +  JGREEN 


(-)100  C? 
( ~ ) 3  MPH 
( “ ) TOP 
(~)RED 
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VAR  I 

1  : 
l : 
j  : 

4: 


ABLE  »  ’  S  AND  I ,I.)KNT  LTJ.  KH 


l,  1  yU  l  D  V  1  SCO.S  l  TV 
WIND  S PE  10 1) 

LEA l1'  UURKACK 
LEAK  CONDITION 


(I-)IOOO  CP 
(Mil  MINI 
( +  )  BOTTOM 
(  *  ) GREEN 


(  ) 100  CP 

(  -  )  V  MINI 
( -  )  TOP 
( - ) RED 


FIGURE  L-9.  HALF  N0RMRL  PROBRBJLJ  IT  PLOT  OF  FRC70RIRL  EXPERIMENT 

PERCENT  OF  CONTRMI NRT I  ON  RECOVERED  R3  VRPOR  RFTEP  8  MR 
FROM  2  M  ’  DIR  DR0P3  ON  OOK  LERVE3  RT  60  DEG  F  RND  42X  RH 
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W  L 

.-20.  LET  1  MATE 

:s  of 

AVERAGE  EFFECTS 

AND 

SUM  OP  SQUARE 

AVERAGE  EVALUATION  RATE  (MrtG/MTNi  FOR 

DROPLET  (2  MM 

0 1  A  )  1 

DEPOSITED  ON 

OAK  rj 

EAF  SURFACE  FOR 

1  HR 

AT  60  DEG 

P  AND 

42  V.  RH 

TEST 

CONTRAST 

V  TELD 

AVG  EFFECTS 

SUM 

OF  SQUARES 

1 

MEAN 

11 

18.1 

- 

2 

1 

12 

-.1 

.0625 

3 

2 

25 

13.4 

715.5625 

4 

12 

26 

-.4 

.  5625 

5 

3 

11 

~3.G 

52.5625 

6 

13 

11 

.  6 

1.5625 

7 

23 

22 

-.9 

3.0625 

8 

123 

24 

.9 

3 . 0625 

9 

4 

.14 

.6 

1.5625 

10 

14 

14 

-1.1 

5.0625 

11 

24 

31 

.4 

.5625 

12 

124 

26 

-.9 

3.0625 

13 

34 

9 

-2.1 

16.0625 

14 

134 

9 

.  6 

1.5625 

15 

234 

22 

.1 

.0625 

16 

1234 

22 

.4 

.5625 

TOTAL  - 

806.9375 

VARIABLE  #'S  AND  IDENTITIES 


1: 

LIQUID  VISCOSITY 

(+51000  CP 

2: 

WI ND 

SPEED 

(+511  MPH 

3: 

LEAF 

SURFACE 

(  +  )  BOTTOM 

4: 

LEAF 

CONDITION 

( + ) GREEN 

(-).iOO  CP 
(  ~)3  MPH 
)  TOP 
,  -  )  RED 
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fABLti  1-21.  HANKED  STANDARDIZED  MAGNITUDE  OR  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/M1N)  FOR  DROPLET  (2  MM 


DA  A  ) 

DEPOSITED  ON 

OAK 

LEAF 

SURFACE  FOR  1 

HR 

AT  60 

DEG 

F  AND 

42%  RH 

RANK 

CONTRAST 

MAG 

OF  EFFECT  PROB 

STD  MAG 

HALF  NORMAL 

.1  0 

2 

13.4 

96.67 

14 

.89 

98.3  3 

14 

3 

3 . 

90 

4 

95 

13 

34 

2.1 

83.33 

2 

.33 

91.67 

12 

1 4 

1. 

76.67 

1 

.22 

88.33 

il 

124 

.9 

70 

1 

85 

10 

123 

.9 

63.33 

1 

81.67 

9 

23 

.9 

56.67 

1 

78.33 

8 

134 

.6 

50 

.67 

7  5 

7 

4 

.  6 

43.33 

.67 

71.67 

6 

13 

.6 

36.67 

.67 

68.33 

5 

1234 

.4 

30 

.44 

65 

i 

24 

.4 

23.33 

44 

61.67 

3 

12 

.4 

16 .67 

,  44 

58.33 

2 

234 

..1 

10 

.11 

55 

1 

.1 

.1 

3 .33 

.  11 

51.67 

PROS  -  ( (R(I )~.5)/R(MAX) )*I00%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  «*  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  AS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 

HALF  NORMAL  -  ( PROBUOO%  )/2 


VARIABLE  t'S  AND  IDENTITIES 


1: 

LIQUID  VISCOSITY 

(+>1000  CP 

(-)IOO  CP 

2; 

WIND  SPEED 

(+>11  KPH 

(  - ) 3  MPH 

3: 

LEAF  SURFACE 

(  +  1  BOTTOM 

( _ ) TOP 

4 : 

LEAF  CONDITION 

0+  ) GREEN 

( - ) RED 
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PROERBILITT 


PAR  .1  AMLK  »'S  AN  i  IDENTITIES 


It  1,1  QUOi  VISCOSITY 

(MIOOO  CP 

(-)IOC  CP 

2s  WIND  SPEED 

{  *■  >11  MPH 

(-13  MPH 

Is  DEAF  SURFACE 

(  «■  )  BOTTOM 

t - ) TOP 

4:  LEAF  CONDITION 

( 1 ) GREEN 

( - ) RED 

RBSOLUTE  CONTRRST 


FIGURE  L-10.  HALF  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 

AVERAGE  EVAPORATION  RRTE  OF  2MM  DIA  DROPS  DEPOSITED  ON 
OAK  LEAVES  FOR  1  HR  AT  60  BEG  F  AND  42X  RH 
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TA8LE  L— 22-  estimates  op  average  effects  and  sum  of  squares 

AVERAGE  EVAPORATION  RATE  (MMG/MIN)  FOR  DROPLET  (2  MM  ^ 

DIA)  DEPOSITED  ON  OAK  LEAF  SURFACE  FOR  2  HR  AT  SO  DEG 
F  AND  42%  RH 


TEST  CONTRAST  YIELD 

1  MEAN  10 

2  1  U 

3  2  23 

4  12  25 

5  3  10 

6  13  11 

7  23  2.1 

8  123  23 

9  4  12 

10  14  13 

11  24  27 

12  124  24 

13  34  8 

14  134  9 

15  234  20 

16  1234  20 


AVG  EFFECTS  SUM  OF  SQUARES 


16.7 

— 

.  6 

1.5625 

12.4 

612.5625 

-.4 

.5625 

-2.9 

33.0625 

.4 

.  5625 

-  .9 

3.0625 

.4 

.5625 

-.1 

.0625 

~ .  9 

3.0625 

-  1 

.0625 

-.9 

3.0625 

-1.9 

14.0625 

.4 

.5625 

.1 

.0625 

.4 

,5625 

TOTAL  - 

673.4375 

VARIABLE  #'S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


( * ) 1000  CP 
(4)11  MPli 
( + ) BOTTOM 
(  4  )GRF.F.N 


( - ) 100  CP 
( - ) 3  MPH 
( -  )  TOP 
( - ) RED 
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TAStt  L~23.  RANKED  STANDARDISED  MAGNITUDE  OF  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/MIN,  FOR  DROPLET  (2" MM 
DIA)  DEPOSITED  OH  OAK  LEAF  SURFACE  FOR  2  HR  AT  60  DFG 
F  AND  42*  RH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

15 

2 

12,4 

14 

3 

2.9 

13 

34 

1.9 

12 

124 

.9 

11 

14 

.9 

10 

23 

.9 

9 

1 

.6 

8 

1234 

,4 

7 

134 

.4 

6 

123 

.4 

5 

13 

.4 

4 

12 

.4 

3 

234 

.1 

2 

24 

.1 

1 

4 

.  1 

PROB  STD  MAG  HALF  NORMAL 


96.67  13.78  98.33 

90  3.22  95 

83.33  2.11  91.67 

76.67  1  88.33 

70  1  85 

63.33  1  81.67 

56.67  .67  78.33 

50  .44  75 

43.33  c  44  71.67 

36.67  .44  68.33 

30  .44  85 

23.33  .44  61.67 

16-67  .11  58.33 

10  .11  55 

3-33  -11  51.67 


PKOB  ‘  (  ( R  ( I  )  ■• .  5  )/R  (MAX  )  )  *1 00*  WHERE  R(I)  IS  THE  HANK 


STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  V  IS 
THE  MAGNITUDE  OP  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  »  ( PROB+lOO* )/2 


VARIABLE  #'S  AND  IDENTITIES 


1  : 

LIQUID  VISCOSITY 

( » H 000  CP 

<--)100  CP 

■>  „ 

A-  * 

WIND  SPEED 

(Mil  MPH 

( " ) 3  MPH 

3: 

LEAF  SURFACE 

( *  )  BOTTOM 

( - )TOP 

4: 

LEAF  CONDITION 

( + ) GREEN 

( - ) RED 
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PROBflB I L I 


VARIABLE  *'S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(  + 

2  • 

WIND  SPEED 

<  + 

3  z 

LEAP  SURFACE 

(  + 

4: 

LEAP  CONDITION 

(  + 

)1000  CP  v - ) 100  CP 

)11  MPH  ( - } 3  MPH 

)  BOTTOM  ( - ) TOP 

)  GREEN  ( ~ ) RED 


FIGURE  L-ll-  HALF  NORMAL  PROBABILITY  PLOT  OF  FRCTORSAL  EXPERIMENT 
PVERRGE  EVRPORRT  l  ON  RRT  E  OF  2  SIM  DIR  DR0P3  DEPOSITED 
OR  ORK  LERVE3  FOR  2  HR  RT  60  DEG  F  RNO  4 21  RH 
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TABLE  1. 

-24.  estimates 

OF 

AVERAGE  EFFECT 

A V  E RAG K  E V A  P O R A T I O  N 

RATE  (MMG/MLN)  fo 

D1A)  DEPOSITED  FOR 

3  UR 

ON  OAK  LEAF  S 

F  AND 

42%  RH 

TEST 

CONTRAST  YIELD 

AVG  EFFECTS 

I 

MEAN 

10 

15.5 

2 

1 

11 

1 

3 

2 

21 

10.5 

4 

12 

23 

0 

5 

3 

10 

-2.2 

6 

13 

11 

.3 

7 

2  3 

10 

-.7 

0 

1  2  3 

21 

.  3 

9 

4 

11 

- .  5 

10 

14 

12 

- .  5 

11 

24 

23 

0 

12 

124 

22 

-.5 

13 

.U 

8 

-1.2 

14 

13  4 

o 

.3 

15 

234 

18 

.3 

16 

1234 

19 

.  3 

!UM  OF  SQUARES 


4 

441 

0 

20.25 
.  25 

2.25 
.  25 

1 

1 

0 

1 

6.25 
.  25 
.  25 
.25 


TOTAL 


4  78 


VARIABLE  #'S  AND  IDENTITIES 


1  s 
2: 
3: 

4: 


LIQUID  VISCOSITY 
WIND  SPEED 
LEAF  SURFACE 
LEAF  CONDITION 


(')IOOO  Cl 
( + ) 1 1  MPH 
( + ) BOTTOM 
( + ) GREEN 


(-)IOO  CP 
(  -  )  3  MPH 
( ~  )  TOP 
( ~  )  RED 


)i\BLE  1.-25.  RANKED  STANDARDIZED  MfV'iN  l  i’UOE  Ov  EFFECTS 
AVERAGE  EVAPORATION  RATE  (MMG/M1N)  ECU  DROPLET  (  2  MM 
U1A)  okPOSTTED  FOR  3  MR  ON  OAK  GEAR  SURFACE  AT  60  DEG 
P  AND  42%  RH 


RANK 

CONTRAS' 

T  MAG  OF  EFFECT 

PROD 

STD  MAG 

HALF  NORMAL 

15 

2 

10.5 

90,  67 

1.6 

98.33 

14 

1 3 

3 

2.2 

90 

3.14 

05 

3  4 

1 

1.2 

83.33 

1.7.1, 

9 1.6  7 

12 

1 1 

1 

76.67 

1.4  3 

98.33 

23 

7 

70 

i 

-I 

35 

10 

9 

1 2  4 

.  5 

63.33 

.71 

81.67 

14 

.  5 

56.67 

.71 

78.33 

8 

4 

.5 

60 

,71 

7  5 

7 

1  234 

.3 

43. 33 

.4.3 

L  > 

71.67 

68.33 

6 

2  34 

.  3 

r  6 .  o  (■ 

«  *1,  ■ ,r 

5 

L3  4 

.3 

30 

43 

65 

4 

1 2 

.3 

23.33 

.43 

6 1.67 

3 

2 

1 3 

.  3 

16.67 

13 

5  3 . 3  ,> 

2  4 

0 

10 

0 

5  6 

1 

.12 

0 

3.,  33 

0 

51  .67 

PR08 

"  (  ( R  ( I  } 

. 5 )/ R ( MAX ) ) *100% 

WHERE  K 1 

’1)  IS  Y.jE 

RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  U  IS  DEFINED  ab 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  DERCENi’IEE. 

HALF  NORMAL  •»  ( PROa+100*  )/2 


VARIABLE  #’S  AND  IDENTITIES 


I:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


f + ! ; ooo  cp 

(  +  ).!!  MI II 
( + ) BOTTOM 
(  + ) GREEN 


(-)IOO  CP 
(  ~  j  3  HP'S 
( - ) TOP 
(  )  RED 
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PROBABILITY 


VARIABLE  t’S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

^ !  WIND  SPEED 
3;  LEAP  SURFACE 
4«  LEAF  CONDITION 


(+)IOOO  CP 
I  +  ).U  NPH 
(  +  )  t'OTTCM 
( + ) GREEN 


( - ) 1 00  CP 
' - ) 3  MH! 

< ~ ) TOP 
{ ~ ) RED 


FIGIJRE  L -12.  HALF  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 
AVERAGE  EVAPORATION  RATE  OF  2  MM  DIR  DROPS  DEPOSITED 
ON  OAK  LEAVES  OR  3  HR  AT  60  DEG  F  AND  42 X  KH 
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T/®JE  L-26.  ESTIMATES  OF  AVERAGE  EFFECTS  AND  SUM  OF  SQUARES 
AVERAGE  EVAPORATION  RATE  (MMG/MIN)  FOR  DROPLET  ( 2  MM 
DIA)  DEPOSITED  FOR  6  HR  ONOAIK  LEAF  SURFACE  AT  60  DEG 
F  AND  42*  RH 


TEST 

CONTRAST 

YIELD 

4VG  EFFECTS 

SUM  OF 

SQUARES 

1 

MEAN 

9 

12.1 

- 

2 

1 

10 

1.8 

12.25 

,1 

2 

15 

6 

1.44 

4 

12 

18 

.  5 

1 

5 

3 

9 

-1.2 

6.25 

6 

13 

10 

-.2 

.25 

7 

23 

14 

0 

0 

8 

123 

17 

0 

0 

9 

4 

9 

~1.2 

6.25 

10 

14 

11 

-.2 

.25 

11 

24 

14 

" .  5 

1 

12 

124 

16 

-.5 

1 

13 

34 

7 

*T 

*  ♦ 

2.25 

.14 

134 

8 

-.2 

.25 

13 

234 

13 

.  5 

1 

16 

1234 

14 

C 

0 

TOTAL  - 

175.75 

VARIABLE  #’S  AND  I DENT X 

TIES 

Is  LIQUID  VISCOSITY 

(+11000  CP 

(-)IOO  CP 

2:  WIND  SPEED 

(  +  ,*11  MPH 

( — ) 3  MPH 

3 s  LEAF  SURFACE 

(  +  )  BOTTOM 

( ~ ) TOP 

4:  LEAF  CONDITION 

{ + )GREEN 

( “ ) RED 
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TABLE  L-27.  ranked  standardized  magnitude  of  effects 
average  EVAPORATION  RAT.  (MMG/MIN)  for  droplet  ( 2'  MM 

DIA)  DEPOSITED  FOR  6  HR  ONOAK  LEAF  SURFACE  AT  60  DEG 
F  AND  42%  RH 


RANK  CONTRAST 

15  2 

14  .1 

13  4 

12  3 

11  34 

10  234 

9  124 

8  24 

7  12 

6  134 

5  14 

4  13 

3  1234 

2  123 

1  23 


MAG  OF  EFFECT 
6 

1.8 
1.2 
1.2 
.  7 
.5 
.  5 
.5 
.5 
.2 
.2 
,2 
0 
0 
0 


PROB 

STD  M. 

96.67 

8.57 

90 

2.57 

83.33 

1.71 

76.67 

1.71 

70 

1 

63.33 

.  71 

56.67 

.  71 

50 

.71 

4  33 

.71 

36.67 

.29 

30 

.29 

23.33 

.29 

16.67 

0 

10 

0 

3.33 

0 

HALF  NORMAL 

98.33 
95 

91.67 

88.33 
85 

81.67 
78.  \3 

75 

71.67 

68.33 
65 

61  .67 

58.33 
55 

51.67 


PROfl  »  ((R(I)-.5)/R(MAX))*ino%  WHERE  R(I)  IS  THE  RANK. 

STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  /  U  WHERE  0  IS 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3  PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  -  (PROB+100% 3/2 


VARIABLE  #'S  AND  IDENTITIES 


Is 

LIQUID  VISCOSITY 

(+31000  CP 

2s 

WIND  SPEED 

(+311  MPH 

3s 

LEAF  SURFACE 

(  +  3  BOTTOM 

4  : 

LEAF  CONDITION 

(+3GREEN 

(-3100  CP 
( ~ ) 3  MPH 
( ~  3  TOP 
(-)RED 
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PROBABILITY 


VARIABLE  #'S 


AND  IDENTITIES 


L:  LIQUID  VISCOSITY 

2:  WIND  SPEED 

3:  LEAP  SURFACE 

4:  LEAP  CONDITION 


(*)100G  CP 
{  ♦ ) 1 1  MPH 
(  *■ )  BOTTOM 
(  *  ) GREEN 


(-)100  CP 
( ~ ) 3  MPH 
(-)TOP 
( - ) RED 


FIGURE  L-13. 


HALF  NORMRL  PROBABILITY  PLOT 
AVERAGE  EVRPORRTON  ROTE  OF  2 
ON  ORK  LEAVES  FOR  6  HR  RT  3P 


OF  FRC10RIRL  EXPERIMENT 
MK  DIR  DROPS  DEPOSITED 
DEG  F  RNO  42 7.  RH 


APPENDIX  L 


4U1 


APPENDIX  M 

ANOVA  TABLES  OF  24  FACTORIAL  EXPERIMENTS 
ON  DROPLET  EVAPORATION  CHARACTERISTICS 
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TABU  "'1-  ®V4  f:xfe"imCTt  No-  1  -  Hllf-Ufe  Droplet 

contamination  Deposited  on  Leaf  Surface, 


Source 


1  Liquid  Viscosity 

2  Wind  Speed 

3  Leaf  Surface 

4  Leaf  Type 

lx? 

1x3 
1x4 
2x3 
2x4 
3x4 


1x2x3 

1x2x4 

1x3x4 

2x3x4 

Ix2x3x4 


Sum  of 
Squares 


22.5625 
33.0625 
18.0625 
1.278.0625 
_ 22.5625 

1.374.3125 


Degrees 

of 

Freedom 


2,002.562 

1 

127,985.063 

1 

20,952.562 

1 

2,575.562 

1 

95.0625 

1 

105.0625 

1 

351 . 5625 

1 

2,093.0625 

1 

390.0625 

1 

162.5625 

1 

Mean 

Square 

1  Mean  Square 
Ratio 

2,002.562 

7.285  ** 

?7, 985. 063 

465.633  **** 

10,952.562 

76.229  **** 

2,575.56 2 

9.370  ** 

95.0625 

0.346 

105.0625 

0.382 

351.5625 

1.279 

2,093.062 5 

7.615  ** 

390,0625 

1.419 

162.5625 

0.591 

274  ,3525 


Total  Sum  of  Squares 
Critical  Values: 


****  p 

1,5,0.999 

***  r 

1,5*0.99 

**  c 

1,5,0.95 
Fl, 5,0.90 
F 1 , 5 , 0 .  7  5 


“  158,087.438 

47.18 

16,26 

6.61 

4.06 

1.69 
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TABLE  M~2.  ANOVA  Table  of  Experiment  No.  2  -  Half-Li  e  Droplet 
Contamination  Deposited  on  Oak  Leaf  Surface, 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

.1  Liquid  Viscosity 

370.5625 

1 

370.5625 

1  0.736 

c  Wind  Speed 

138,942.5625 

1  ! 

138,942.5625 

1  276.029  **** 

3  Leaf'  Surface 

6,930, 5625 

1 

6,930.5625 

13.769  ** 

4  Leaf  Condition 

68.0626 

1 

68.0625 

0.135 

1x2 

2:2,5625 

i 

22.5625 

0.045 

1x3 

27 . 5625 

1 

27.5625 

0.055 

1x4 

1,958.0625 

1 

1,958.0625 

3.890 

2x3 

1,387.5625 

1 

1,387.5625 

2.757 

2x4 

22.6626 

1 

22,5626 

0.045 

3x4 

5,513  0625 

1 

5,513.0625 

10.952  ** 

1x2x3 

3.0 625 

1 

• 

1x2x4 

410,0626 

1 

1x3x4 

05.5626. 

T 

4  . 

2x3x4 

.1,958,0626 

± 

Ir.2x3x4 

[  62.06J 5 

1 

i 

2,516,8125 

5 

503.3625  | 

Total  Sum  of  Squares  -  158,087.438 
Critical  Values: 


**** 

Fl, 5,0.999 

-  47.18 

Fl, 5,0.99 

n  16.26 

•kk 

Fl, 5,0.95 

~  6.61 

k 

F 1,5,0.90 

=  4.06 

Pl,5.f  75 

-  1.69 
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TA  LE  M-3.  ANOVA  Table  of  24  Experiment  No.  1  -  Average  Evaporation  Rate 
Over  Half-life  of  Droplet  Deposited  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

0.25 

1 

r  "  ■  1  1  '  1 

0.25 

0.10 

2  Wina  Speed 

870.25 

1 

870.25 

348.10  **** 

3  Leaf  'urface 

169.00 

1 

169.00 

67.60  **** 

4  Leaf  Type 

36.00 

1 

36.00 

14.40  ** 

lx? 

1.00 

1 

1.00 

0.40 

1x3 

2.25 

1 

2.25 

0.90 

1x4 

0.25 

1 

0.25 

0.10 

2x3 

42.25 

1 

42.25 

16.90  *** 

2x4 

6.25 

1 

6.25 

2.50 

3x4 

9.00 

1 

l 

9.00 

3.60 

1x2x3 

1.000 

1 

1x2x4 

4.000 

1 

1x3x4 

0.250 

1 

' 

2x3x4 

6.250 

1 

Ix2x3x4 

1.000 

1 

15.5 

5 

2.5 

Total  Surn  of  Squares  =  1149 
Critical  Values: 


ii  *i<  * 

Fl, 5,0.999 

47.18 

Hr*  ft 

Fl,5,0.99 

16.26 

i hit 

F 1,5, 0.95 

6.61 

* 

F 1,5, 0.90 

4.06 

FJ,5,0.75 

1.69 
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TABLE  M-4.  ANQVA  Table  of  24  Experiment  No.  2  -  Average  Evaporation  Rate 
Over  Half-life  of  Droplet  Deposited  on  Oak  Leaf  Surface. 


Source 

. 

Sum  of 

Squares 

Degrees 

of 

Freedom 

i 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

1.00 

1 

1.0Q 

0.625 

2  Wind  Speed 

676.00 

1 

676.00 

422.5  **** 

3  Leaf  Surface 

36.00 

1 

36.00 

22.50  *** 

4  Leaf  Condition 

1.00 

1 

1.00 

0.625 

1x2 

1.00 

1 

1.00  : 

0.625 

1x3 

1.00 

1 

1.00 

0.625 

1x4 

4.00 

1 

4.00 

2.5 

2x3 

9.00 

1 

9.00 

5.625  * 

2x4 

1.00 

1 

1.00 

0.625 

3x4 

16.00 

1 

16.00 

10.0  ** 

1x2x3 

1.00 

1 

1x2x4 

4.00 

1 

1x3x4 

1.00 

1 

2x3x4 

1.00 

1 

Ix?x3x4 

1.00 

1 

8.0 

5 

1.6 

Total  Sum  of  Squares  =  754 
Critical  Values: 


Fl, 5. 0.999 

*  47.18 

Fl, 5,0.99 

*  16.26 

** 

F 1,5,0.95 

=  6.61 

* 

F1 , 5,0.90 

-  4.06 

f  1,5,0.75 

--  1.69 
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TABLE  M-5.  ANQVA  Table  of  2  Experiment  No.  i  -  Total  Percent  of  Droplet 
Contamination  Recovered  as  Vapor  From  Leaf  Surface. 


Source 

, 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

39.0625 

1 

39.0625 

10.965  ** 

2  Wind  Speed 

248.0625 

1 

248.0625 

69.632  ***< 

3  Leaf  Surface 

7.5625 

i  ! 

7.5C25 

2.123 

4  Leaf  Type 

10.5625 

i 

10.5625 

2.965 

1x2 

0.0625 

i 

0.0625 

0.018 

1x3 

22.5625 

i 

22.5625 

6.333  * 

1x4 

22.5625 

i 

22.5625 

6.333  * 

2x3 

0.0625 

i 

0.0625 

0.018 

2x4 

27.5625 

i 

27.5625 

7.737  ** 

3x4 

5.0625 

i 

5.0625 

1.421 

1x2x3 

0.0625 

i 

! 

i 

' 

.1x2x4 

1.5625 

i 

1x3x4 

5.0625 

i 

2x3x4 

10.5625 

i 

■ 

Ix2x3x4 

0.5625 

— 

_ 

17.8125 

5 

3.5625 

Total  Sum  of  Squares  ~  400.9375 
Critical  Vaiues: 


it  ft  h  A 

hl, 5,0. 999 

=  47.18 

yr  A  u 

F 1,5, 0,99 

=  16.26 

■hit 

Fl,5,0.95 

=  6.61 

* 

Cl, 5, 0.90 

-  4.06 

1  1,5,0.75 

=  1.69 

TABLE  M-'.  ANOVA  Table  of  2^  Experiment  No.  2  -  Total  Percent  of  Droplet 
Contamination  Recovered  as  Vapor  From  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

156.25 

1 

356.25 

72.764  *** 

2  Wind  Speed 

72.25 

1 

72.25 

33.604  *** 

3  Leaf  Surface 

1.0 

1 

1.0 

0.465 

4  Leaf  Condition 

121.0 

1 

121.0 

56.279  *** 

1x2 

6.25 

1 

6.25 

2.907 

1x3 

16.0 

1 

16.0 

7.442  ** 

1x4 

121,0 

1 

121.0 

56.279  ***' 

2x3 

1.0 

1 

1.0 

0.465 

2x4 

4.0 

1 

4.0 

1.860 

3x4 

0.25 

1 

0.25 

0.116 

1x2x3 

1.0 

1 

1x2x4 

1.0 

1 

1x3x4 

2.25 

1 

2x3x4 

6.25 

1 

Ix2x3x4 

0.25 

1 

10.750 

5 

2,15 

Tctal  Sum  of  Squares  -  SOS. 75 
Critic  I  Values: 


Fl, 5, 0.999 

=  47.18 

Fl,5,0.99 

-  16.26 

•k'k 

F 1,5, 0.95 

-  6  51 

* 

Fl, 5,0.90 

*  4.0 

F 1,5,0.75 

=  1.69 

TABLE  M-7.  ANOVA  Table  of  2^  Experiment  Mo.  .1  -  Life  Time  of  Droplet 
Contamination  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

S  Mean 

Square 

j  Mean  Square 
Ratio 

1  Liquid  Viscosity 

3,906.25 

1 

3,906.25 

. .  . . 

1 

0.30 

2  Wind  Speed 

1,265  625-00 

1 

1,265,626.00 

99.812  ** 

3  Leaf  Surface 

57,600.00 

1 

57,600.00 

4.543  * 

4  Leaf  Type 

14,400.00 

1 

14,400.00  1 

1.136 

1x2 

3,306.25 

1 

3,306.25 

0.261 

1x3 

15,006.25 

.1 

15,006.25 

1.183 

1x4 

1,056.25 

1 

1,056.25 

0.083 

2x3 

2,500.00 

1 

2,500.00 

0.197 

2x4 

19,600.00 

1 

19,600.00 

1.546 

3x4 

34,225.00 

1 

34,225.00 

2,699 

! 

1x2x3 

7656.25 

j 

1  ! 

1 

1x2x4 

756.25 

1  I 

1x3x4 

3306.25 

1 

2x3x4 

50,625.00 

1 

Ix2x3x4  # 

1,056.25 

1 . 

i 

63,400.0 

5  i 

12,680.0 

Total  Sum  of  Squares 

*  1,480,625 

Critical  Values: 


Fl, 5,0,999 

*  47.16 

'k  k.  V 

F 1,6 ,0.99 

-  16.26 

** 

F 1,5, 0.95 

-  6.63 

it 

*■  1,5,0.90 

*  4.06 

F 1,5,0. 75 

=  1.69 
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TABLE  M-8.  ANOVA  Table  of  24  Experiment  No.  2  -  Life  Time  of  Droplet 
Contamination  on  Oak  Leaf  Surface. 


Source 

j  Sum  of 

Squares 

j  Degrees 
;  Of 

Freedom 

Mean 

Square 

Mean  Square 

Ratio 

1  Liquid  Viscosity 

5,814.0625 

1 

5,814.0625 

0.707 

2  Wind  Speed 

1,825,876.56 

1 

1,825,876,56 

221.949  ***’ 

3  Leaf  Surface 

31.951.5625 

l 

31  ,,951.5625 

3.884 

4  Leaf  Condition 

68,251.5625 

1 

68,251.5625 

8.296  ** 

lx.  2  . 

1,314.0625 

1 

1,314.0625 

0.160 

1x3  | 

13,514.0625 

1 

13,514.0625 

1.643 

1x4 

2,139.0625 

1 

2,139.0625 

0.260 

2x3 

12,939.0625 

1 

12,939.0625 

1.573 

2x4 

7,439.0625 

1 

7,439.0625 

0.904 

3x4 

60,639.0625 

1 

60,639.0625 

7.371  ** 

1x2x3 

1x2x4 

1x3x4 

2x3x4 

Ix2x3x4 


Total  Sum  of  Squares  =  2,071,010.94 


Critical  Values: 

****  F 

U5, 

0,999 

-  47.18 

♦■ft  iir  jp 

*  1  c 

*  ■»  'J  t 

0,99 

*  16,26 

**  f 

1,5, 

0.95 

«  6.61 

*  F 

1  5 

0, 99 

■  4.06 

^  i  5 

0.75 

*  1.69 

5  264.0625 

1 

J 

39.0625 

1 

4064.0625 

1 

26,001.5625 

1 

10,764.0625 

1 

j  41,132.8125 

5 

8,256.5625 
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TABLE  M-  9.  ANOVA  Table  of  2^  Experiment  No.  .1  -  Average  Evaporation  Rate 
Over  Life  Time  of  Droplet  Cop  Lamination  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

i 

[  Degrees 
of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

4.0 

i  ; 

4.0 

10.0  **. 

2  Wind  Speed 

256.0 

i  i 

256.0 

640. C  **** 

3  Leaf  Surface 

12.25 

i 

12.25 

30.625  *** 

4  Leaf  Type 

0.0 

i 

0.0 

0.0 

1x2 

1.0 

i 

1.0  I 

0.4 

1x3 

0.25 

i 

0.35 

0.625 

1x4 

O.C 

i 

0.0 

0.0 

2x3 

6.25 

i 

6.25 

15.625  ** 

2x4 

0.0 

i 

0.0 

0.0 

3x4 

0.25 

i 

i  0.25 

t 

0.625 

1x2x3 

1x2x4 

1x3x4 

2x3x4 

Ix2x3x4 

0.25 

1.00 

f  0.25 

0.25 

0.25 

i 

i 

i 

] 

i 

: 

2.0 

5  | 

0.4 

Total  Sum  of  Squares  *  282 
Critical  Values: 


F  ,  y-  r 

■1  T  U  j  ( 

'1,999 

*  47.18 

*** 

F 

l*5,f 

),99 

*  16.26 

A  vV 

Fl„5,t 

).  95 

*  6.61 

* 

f 1,5„C 
F1  S  ( 

f ,  90 

),  75 

»  4.06 

*  1.69 
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TABLE  M-10.  ANOVA  Table  of  2^  Experiment.  No.  2  -  Average  Evaporation  Rate 
Over  Life  Time  of  Droplet  Contamination  on  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares  ! 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

. 

5.0625 

1 

5.0625 

10.946  ** 

2  Wind  Speed 

232.5625 

1 

232.5625 

502.838  **** 

3  l  eaf  Surface 

5.0526 

1 

5.0526 

10.946  *** 

4  Leaf  Condition 

3.0625 

1 

3.0625 

6.622  ** 

1x2 

0.0625 

1 

0.0625 

0.135 

1x3 

0.5625 

1 

0.5625 

1.216 

1x4 

1  0.0625 

1 

0.0625 

0.135 

2x3 

!  1.5625 

1 

1.5625 

3.378 

2x4 

0.5625 

I 

0.5625 

1.216 

3x4 

3.0625 

1 

3.0625 

6.622  ** 

1 

1x2x3 

0.5625 

1 

1x2x4 

0.0625 

1 

1x3x4 

0.5625 

1 

2x3x4 

0.5625 

1 

ix2x3x4 

0.5625 

1 

i 

2.315 

5 

0.4625 

Total  Sum  of  Squares  «  253.9375 


Critical 

Val ues: 

k  ft' ft  A  f* 

47.18 

1 

,5,0.999 

k  k  k  f 

«. 

if,  fi 

' 1 

,5,0.99 

Av  w  I- 

k  k  IP 

i 

,5,0.95 

6 , 6 1 

*  r 

1 

,5,0.90 

4.06 

1  l 

,5,0.75 

1.69 
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TABLE  M-U. .  ANOVA  Table  of  24  Experiment  No.  1  -  Percent  Of  Droplet. 

Contamination  Recovered  as  Vapor  After  1  Hr  from  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

36.0 

1 

36.0 

7.579  ** 

2  Wind  Speed 

841.0 

1 

841.0 

177.053  **** 

3  Leaf  Surface 

210.25 

1 

210.25 

44.263  *** 

4  Leaf  Type 

30.25 

1 

30.25 

6.368  * 

1x2 

6.25 

1 

6.25 

1.316 

1x3 

16.0 

1 

16.0 

3.368 

1x4 

1.0 

1 

1,0 

0.210 

2x3 

36.0 

1 

36.0 

7.579  ** 

2x4 

9.0 

1 

9.0 

1.895 

3x4 

6.25 

1 

i 

6.25 

1.316 

1x2x3 

6.25 

1 

1x2x4 

0.25 

1 

' 

1x3x4 

1.0 

1 

! 

2x3x4 

16.0 

1 

Ix2x3x4 

0.25 

1 

’ 

23.75 

5 

4.75 

Total  Sum  of  Squares  =  1215.75 
Critical  Values: 


irirk'k 

Fl,5, 0.999 

47.18 

*** 

Fi, 5,0.99 

16.26 

Fi, 5,0.95 

6.61 

A 

Fli5,0  10 

4.06 

F1 ,5,0.75 

1.69 
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TABLE  M-12.  ANCVA  Table  of  2^  Experiment  No.  2  -  Percent  Of  Droplet 
Contamination  Recovered  as  Vapor  After  1  Hr  from 
Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

10.5625 

1 

10.5625 

4.122  * 

2  Wind  Speed 

663.0625 

1 

663.0625 

258.756  **** 

3  Leaf  Surface 

45.5625 

1 

45.5625 

17.780  *** 

4  Leaf  Condition 

10.5625 

1 

10.5625 

4.122  * 

1x2 

5.0625 

1 

5.0625 

1.976 

1x3 

5.0625 

1 

5.0625 

1.976 

1x4 

14.0625 

1 

14.0625 

5.487  * 

2x3 

3.0625 

1 

3.0625 

1.195 

2x4 

0.0625 

1 

0.0625 

0.024 

3x4 

27.5625 

1 

27.562 i 

10.756  ** 

1x2x3 

1.5625 

1 

1x2x4 

0.5625 

1 

1x3x4 

7.5625 

1 

2x3x4 

0.0625 

.1 

Ix2x3x4 

3.0625 

1 

12.8125 

5 

2.5625 

Total  Sum  of  Squares  -  797.4375 
Critical  Values: 


irlrtrk 

Fl, 5,0.999 

47,18 

Fl, 5,0.99 

Xi 

16.26 

** 

Fl, 5,0.95 

s 

6.61 

V 

Fl, 5,0.90 

SC 

4.06 

Fl, 5,0.75 

ae 

1.69 
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TABLE  M-13.  ANOVA  Table  of  ?*  Experiment  No.  1  -  Percent  Of  Droplet 

Contamination  Recovered  as  Vapor  After  2  Hr  from  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

64.0 

1 

64.0 

7.950  ** 

2  Wind  Speed 

2450.25 

1 

2450.25 

304.379  **** 

3  Leaf  Surface 

506.25 

X  ; 

506.25 

62.888  **** 

4  Leaf  Type 

56.25 

1 

56.25 

6.988  ** 

1x2 

9.0 

1 

9.0 

1.118 

1x3 

16.0 

1 

16.0 

1.988 

1x4 

9.0 

1 

9.0 

1.118 

2x3 

56.25 

1 

56.25 

6.988  ** 

2x4 

5.25 

1 

6.25 

0.776 

3x4 

12.25 

1 

12.25 

1.522 

1x2x3 

4.0 

1 

1x2x4 

1.0 

1 

X 

1x3x4 

4.0 

1 

2x3x4 

30.25 

1 

! 

Ix2x3x4 

1.0 

— 

40.25 

5 

8.05 

Total  Sum  of  Squares  =  3225.75 
Critical  Values: 


Fl, 5, 0.999 

sr 

47.18 

*** 

Fl,5,0.99 

X 

16.26 

F1 ,5,0.95 

sr 

6.61 

★ 

Fl,5,0.90 

x 

4.06 

Fl, 5,0, 75 

s 

1.69 
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TABLE  M-14 


.  ANOVA  Table  of  2 ^  Experiment  No,.  2  -  Percent.  Of  Droplet 
Contamination  Recovered  as  Vapor  After  2  Hr  from 
Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

30.25 

1 

30.25 

8.288  ** 

2  Wind  Speed 

2116.0 

1 

2116.0 

579.726  ***^ 

3  Leaf  Surface 

110.25 

1 

110.25 

30.205  *** 

4  Leaf  Condition 

20.25 

1 

20.25 

5.548  * 

1x2 

9.0 

1 

9.0 

2.466 

1x3 

6.25 

1 

6.25 

1.712 

1x4 

30.25 

I 

30.25 

8.288  ** 

2x3 

4.0 

1 

4.0 

1.096 

2x4 

1.0 

1 

1.0 

0.274 

3x4 

72.75 

1 

72.75 

19.794  *** 

1x2x3 

.0 

1 

1x2x4 

1.0 

1 

1x3x4 

12.25 

1 

2x3x4 

0.0 

1 

Ix2x3x4 

4.0 

__L._ 

18.25 

5 

3.65 

Total 

Sum  of  Squares 

«  ?4: 

Critical 

Val ues: 

*tV** 

F, 

*» 

47.18 

1, 

5,0.999 

*** 

Fl, 

5,0.99 

16.26 

ink 

F. 

_ 

6.61 

1, 

5,0.95 

* 

fi. 

5,0.90 

4.06 

Fi, 

5,  L,  75 

1.69 
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FABLE  M-15.  ANOVA  Table  of  24  Experiment  No.  1  -  Percent.  Of  Droplet 

Contamination  Recovered  as  Vapor  After  3  Hr  from  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degree" 

of 

F  reedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

72.25 

1 

72.25 

7.940  ** 

2  Wind  Speed 

3906.25 

1 

3906.25 

429.258  ***■ 

3  Leaf  Surface 

625.0 

i  ; 

625.0 

68.681  ***’ 

4  Leaf  Type 

64.0 

i 

i 

64.0 

7,032.  ** 

1x2 

1.0 

i 

1.0 

0.110 

1x3 

6.25 

i 

6.25 

0.687 

1x4 

20.25 

i 

20.25 

2.225 

2x3 

30.23 

i 

30.25 

3.324 

2x4 

0.25 

i 

0.25 

0.027 

3x4 

1.0 

i 

i 

1.0 

0.110 

1x2x3 

| 

1.0 

i 

1x2x4 

4.0 

i 

]  x3x4 

6.25 

i 

2x3x4 

30.25 

i 

Ix2x3x4 

4.0 

l 

1 

45.50 

5 

9.1 

Total  Sum  of  Squares  -  477?. 0 
Critical  Values: 


★  rtrtrt 

F 1,5,0.999 

=  47.18 

Art  rt 

Fl,5,0.99 

*  16.26 

rtrt 

F1 ,5,0.95 

*  6.61 

* 

Fl,5,0.90 

=  4.06 

Fl,5,0./5 

-  1.69 
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TABLE  M-16.  ANOVA  Table  of  ?4  Experiment  No.  2  -  Percent  Of  Droplet 
Contamination  Recovered  as  Vapor  After  3  Hr  from 
Oak  Lea  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

••  •. 

1 

30.25 

7.857  ** 

2  Wind  Speed 

1 

3721.0 

966.493  **** 

3  Leaf  Surface 

1  IS'cjL.'VA?'’? 

1 

182.25 

47.338  **** 

4  Leaf  Condition 

1 

12.25 

3.182 

1x2 

4.0  ! 

1 

4  0 

1.039 

1x3 

1 

2.25 

0.584 

1x4 

lillllEB^rE  3bhI 

1 

56.25 

14.610  ** 

2x3 

1.0 

J. 

1.0 

0.260 

2x4 

1.0 

1 

1.0 

0.260 

3x4 

110.25 

.1 

1  110.25 

1 

! 

28.636  *** 

1x2x3 

1.0 

.1 

1x2x4 

1.0 

1 

1x3x4 

12.25 

1 

2x3x4 

1.0 

1 

Ix2x3x4 

4.0 

1 

19.25 

5 

3.85 

Total  Sum  of  Squares  *  4129.755 
Criti  ca  I  Values: 


kirk  Ar 

f 

•  5  0 
* » j»u* 

999 

*  47.18 

Irk  it 

f"l,5,0. 

99 

*  16.26 

kit 

Fl, 5,0. 

95 

=  6.61 

kk 

Fl,5,0. 

90 

~  4 . 06 

•it 

f 

‘  \5  0 , 

75 

3  1.69 

TABLE  M-17.  ANGVA  Table  of  24  Experiment  No.  1  -  Percent  Of  Droplet 

Contamination  Recovered  as  Vapor  After  6  Hr  from  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

0.0625 

1 

0.0625 

0.062 

2  Wind  Speed 

3751.5625 

1 

3751.5625 

639.925  **** 

3  Leaf  Surface 

232.5625 

1 

232.5625 

39.670  *** 

4  Leaf  Type 

10.5625 

1 

10.5625 

1.802 

1x2 

27.5625 

1 

27.5625 

4.701  * 

1x3 

5.0625 

1 

5.0625 

0.864 

1x4 

18.0625 

1 

18.0625 

3.081 

2x3 

45.5625 

1 

45.5625 

7.771  ** 

2x4 

7.5625 

1 

7.5625 

1.290 

3x4 

7.5625 

1 

7.5625 

1.290 

1x2x3 

1 

10.5625 

1 

1x2x4 

1.5625 

1 

1x3x4 

5.0625 

1 

2x3x4 

10.5625 

1 

lx2>  3x4 

1.5625 

1 

29.3125 

5 

5.8625 

Total  Sum  of  Squares  =  4135.4375 


Critical  Values: 


Fl, 5,0. 999 

as 

47.18 

*** 

Fl, 5,0.99 

= 

16.26 

** 

Fl, 5,0.95 

B 

6.61 

★ 

F1 , 5,0.90 

S 

4.06 

F1 ,5*0.75 

- 

1.69 
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TABLE  M-18. 


ANOVA  Table  of  2  Experiment  No.  2  -  Percent  Of  Droplet 
Contamination  Recovered  as  Vapor  After  6  Hr  from 
Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

14.0625 

1 

14.0625 

2.246 

2  Wind  Speed 

.  4389.0625 

1 

4389.0625 

700.848  **** 

3  Leaf  Surface 

105.0625 

1 

105.0625 

16.776  *** 

4  Leaf  Condition 

5.0625 

1 

5.0625 

0.808 

1x2 

22.5625 

1 

22.5625 

3.603 

1x3 

0.0625 

1 

0.0625 

0.010 

1x4 

60,0625 

1 

50.0625 

9.591  ** 

2x3 

22,5625 

1 

22.5625 

3.603 

2x4 

5.0625 

1 

5.0625 

0.808 

3x4 

60,0625 

1 

60.0625 

9.591  ** 

1x2x3 

3.0625 

1 

Ix2r4 

0.5625 

1 

1x3x4 

0.0625 

1 

2x3x4 

27.5625 

1 

Ix2x3x4 

0.0625 

1 

31.3125 

5 

6.2625 

Total  Sum  of  Squares  -  4714.937b 
Critical  Values: 


**  kk 

Fl, 5,0.999 

=  47.18 

k  kit 

F 1,5,0.99 

=  16.26 

kk 

F 1,5,0.95 

=  6.61 

k 

r  1,5,').,  90 

=  4.05 

h 1,5,0. 75 

-  1 . 69 
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TABLE  M-19 


A 

•  ANOVA  Table  of  2*  Experiment  No.  1  -  Average  Evaporation  Rate 
After  1  Hr  For  2.2  mm  (Dia.)  Droplet  Deposited  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

, 

1  Liquid  Viscosity 

3.0S25 

1 

3.0625 

0.860 

2  Wind  Speed 

885.0625 

1 

885.0625 

248,439  **** 

3  Leaf  Surface 

217.5625 

1 

217.5625 

61.070  **** 

4  Leaf  Tyoe 

39.0625 

1 

39.0625 

10.965  ** 

1x2 

0.5625 

1 

0.5625 

0.158 

1x3 

3.0625 

1 

3.0625 

0.860 

1x4 

0.5625 

1 

0.5625 

0.158 

2x3 

22.5625 

1 

22.5625 

6.333  * 

2x4 

5.0525 

1 

5.0525 

1.421 

3x4  | 

10,5525 

i  1 

10.5625 

2.965 

1x2x3 

0.5626 

1 

! 

1x2x4 

'  ,0i  '?5 

1 

1x3x4 

1  562: 

1 

2x3x4  i 

1(  .  5625 

1 

Ix2x3x4  i 

_ 3.0625 

17.81, 5 

i: 

3.5625 

Total  Sum  of  Sq./.es  *  1204.9275 
Critical  Values 


Fi 

,5,0.99s 

»  47.1: 

Fi 

,5,0.99 

-  16.26 

** 

Fi 

,5,0.95 

:  6.6 1 

* 

Fi 

,5,0.90 

=  4.06 

F 

,5,0.76 

1.69 

TABLE  M-20.  ANOVA  Table  of  2  4  Experiment  No,  2  -  Average  Evaporation  Rate  After 
1  Hr  For  2,2  mro  (Dia. )  Droplet  Deposited  on  Oak  Leaf  Surface. 


Source 

Sum  of  j 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

0.0625 

1 

0.0625 

0.038 

2  Wind  Speed 

715.5625 

1 

715.5625 

430.414  ***’ 

3  Leaf  Surface 

52.5625 

1 

52.5625 

31.616  *** 

4  Leaf  Condition 

1.5625 

1 

1.5625 

0.940 

1x2 

0.5625 

i 

4. 

0.5625 

0.338 

1x3 

1.5625 

l 

1.5625 

0.940 

1x4 

5.0625 

I 

5.0625 

3.045 

2x3 

3.0625 

1 

3.0625 

1.842 

2x4 

0.5625 

1 

0.5625  1 

0.333 

3x4 

!  18.0625 

1 

18.0625 

10.865  ** 

i 

1x2x3 

3.0625 

1 

1x2x4 

3.0625 

1 

1x3x4 

1.5625 

1 

2x3x4 

0.0625 

1 

Ix2x3x4 

0.5625 

1 

8- 3125 

5 

1.6625 

Total  Sum  of  Squares  *  806.9375 


Critical  Values: 

F 1,5,0.999 

-  47.18 

**•* 

Fl, 5,0.99 

-  16.26 

** 

F 1,5,0.95 

«  6.61 

* 

Fl,fe,0.90 

*  4 , 06 

F 1,5,0.75 

*  i.e? 
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TABLE  M-21.  ANOVA  Table  of  2*  Experiment  No,  .1  -  Average  Evaporation  Rate 
After  2  Hr  For  2.2  iron  (Dia.)  Droplet  Deposited  on  Leaf  Surface. 


Source 

i 

Sum  of 

Squares  ; 

Degrees 

of 

Freedom 

Mean 

Square 

i 

Mean  Square 
Ratio 

1  Liqu  4  Viscosity 

0.0625 

1 

0.0625 

!  0  335 

2  Wind  :> v»ed 

663.0625 

1 

663.0625  ; 

376.206  **** 

3  Leaf  Surface 

126.5625 

1 

6.5625 

71.805  **** 

4  Leaf  Type 

22.5625 

1. 

22.5625 

12.801  ** 

1x2 

0.0625 

1 

0.0625 

0.035 

1x3 

0.5625 

1 

0.5625 

0.319 

1x4 

0.5625 

1  j 

0.5625 

0.319 

2x3 

7.5625 

1  ] 

7.5625 

4.291  * 

2x4 

1.5625 

1 

1.5625 

0.886 

3x4 

3.0625 

1 

3.0625 

1.738 

! 

1x2x3 

0.0625 

1 

1x2x4 

5.0625 

1 

1x3x4 

0.5625 

1 

2x3x4 

1.5625 

1 

Ix2x3x4 

1.6625 

1 

8.8125 

5 

1.7625 

Total  Sum  of  Squares  *  834.4375 
Critical  Values: 


■A-*** 

Fl, 5,0. 90S 

« 

47.18 

A** 

F 1,5,0, 99 

.-e 

16.26 

**r 

ri, 5f0.95 

* 

6.61 

* 

Fl,?.0.90 

4.06 

F 1.5, 0.7 5 

1.69 
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TABLE  M~22.  ANOVA  Table  oi  2^  Experiment  Ho.  2  -  Average  Evaporation  Rate  After 
2  Hr  For  2.?  wro  (DU.)  Droplet  Deposited  on  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

1 

j  Degrees 
!  of 

Freedom 

Mean 

Square 

1 

Mean  Square 
Ratio 

| 

1  Liquid  Viscosity 

i 

1.5625 

1 

r 

1.5625 

1.623 

2  Wind  Speed 

612.5625 

1 

612.5625 

636.429  **** 

3  Leaf  Surface 

33.0625 

1 

33.0625 

34.351  *** 

4  leaf  Condition 

0.0625 

1 

0.0625 

0.065 

1x2 

0.562b  ! 

;  1 

0.5625 

0.584 

1x3 

0.5625 

1 

0.5625 

0.584 

1x4 

3.0625 

l 

3.0625 

3.182 

2x3 

3.0625 

1 

3.0625 

3.182 

2x4 

0.0625 

1 

0.0625 

0,065 

3x4 

14.0625 

1 

1 

14.0625 

1 

14.610  ** 

1x2x3 

0.5625 

1 

1x2x4 

3.0525 

1 

1x3x4 

0.,  5625 

i 

2x3x4 

0.0625 

1 

Ix2x3x4 

_ 0,.  5625 

1  i 

4.8125 

5  | 

0. 9625 

Total  Sum  of  Squares  *  673.4375 
Critical  Values; 


•Hr  irk 

F  1,5,0. 99.9 

-  47.18 

*** 

Fl,5,0.99 

*“  16.26 

■trie 

1,5.0.95 

~  6.61 

ft 

F 1,5.0  §0 

4,06 

''1,5,0  75 

«  1.69 
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TABLE  M-23.  ANOVA  Table  cf  2^  Experlaiert  No.  I  -  Average  Evaporation  Rate 
After  3  Hr  For  2-2  m  (Ola.)  Drop  lf?t  Deposited  on  Leaf  Surface. 


Source  ! 

Sum  of 

Squares 

Degrees 
of  j 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

.1  Liquid  Viscosity 

2  Wind  Speed 

1.5625 

1 

1.5625 

0.940 

451.5625 

1 

451.5625 

211.616  **** 

3  Leaf  Surface 

60.0625 

1 

60.0625 

36.128  *** 

4  Leaf  Type 

14.0625 

1 

14.0625 

8.4,69  *' 

1x2 

C.5625 

1 

0.5625 

0.338 

1x3  i 

0.0625 

l 

0.0625 

0.038 

1x4 

0.0625 

1 

0.0625 

0.038 

2x3 

1.5625 

1  ! 

1.5625 

0.940 

2x4 

0.0625 

1 

0.0625 

0.C38 

3x4 

0.5625 

1 

0.5625 

1.338 

1x2x3 

1x2x4 

1x3x4 

2x3x4 

Xx2x3x4 

0.5625 

3.0625 

1.5625 

0.0625 

3,0625 

8.3125 

1 

1 

1 

1 

1 

1 

5  i 

1.6625  j 

J 

Total!  Sura  of  Squares  “  538.4375 
Critical  Values: 


,v* 

’  1,5.0.969 

w 

47.10 

**■* 

f 1,5,0.99 

as 

16,26 

•fr# 

Fl,5rO.S5 

s 

6.61 

* 

Flf 5,0.90 

k* 

4.06 

rl,5,0.7t 

TS 

1.53 

APPENDIX  M  436 


uwiiia1:  "n—ifl 


TABLE  M-24.  AMQVA  Table  of  24  Experiment  No.  2  ••  Average  Evaporation  Rate  After 
3  Hr  For  2.2  mm  (Din.)  Droplet  Deposited  cn  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

4.0 

1 

4.0 

10.0  ** 

2  wind  Speed 

441.0 

1 

441.0 

1102.5  **** 

3  Leaf  Surface 

20.25 

1 

20.25 

50.625  **** 

4  Leaf  Condition 

1.0 

1  i 

1.0 

2.5 

1x2 

0.0 

1 

3.0 

0.0 

1x3 

0.25 

1 

0.25 

0.625 

1x4 

1.0 

1 

1.0 

2.5 

2x3 

2.25 

1 

2.25 

5.625  * 

2x4 

0.0 

1 

0.0 

0.0 

3x4 

6.25 

1 

6.25 

! 

15.625  ** 

1x2x3 

0.25 

1 

! 

1x2x4 

1.0 

1 

1x3x4 

0.25 

1 

2x3x4 

0.25 

1 

Ix2x3x4 

_ 0.25 

1 

2.0 

5 

0.40 

Total  Sum  of  Squares  *  478.0 
Critical  Values: 


A*** 

F 1,5,0.999 

47.18 

iritis 

Fl, 5,0,99 

16.26 

** 

Fl»5,0„95 

6.61 

* 

Fl, 5,0.90 

4.06 

Fl, 5,0.75 

1 . 69 
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TABLE  M-25.  ANOVA  Table  of  2’4  Experiment  No.  1  -  Average  Evaporation  Rate 
After  6  Hr  For  2.2  mm  (Dla.)  Droplet  Deposited  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

| 

Degrees 

of 

Freedom 

Mean  I 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

1 

9,0 

1 

9.0 

13.846  ** 

2  Wind  Speed 

110.25 

1 

110.25 

169.615  **** 

3  Leaf  Surface 

12.25 

1 

12.25 

18.846  *** 

4  Leaf  Type 

2.25 

1 

2.25 

3.462 

1x2 

1.0 

1 

1.0 

1,538 

1x3 

1.0 

1 

1.0 

1.538 

1x4 

0.0 

1 

0.0 

0.000 

2x3 

2.25 

1 

2.25 

3.462 

2x4 

0.25 

1 

0.25 

0.385 

3x4 

0.25 

1 

0.25 

0.385 

1x2x3 

i  1.0 

1 

■ 

1x2x4 

1.0 

1 

1x3x4 

0.0 

1 

2x3x4 

0.25 

1 

1x2xSx4 

1.0 

3.25 

5 

0.65 

Total  Sum  of  Squares  *  14L75 
Critical  Values: 


**** 

f 1,5,0.999 

* 

47.18 

Fl, 5,0.99 

* 

16.26 

Fl, 5,0.95 

me 

6.61 

* 

Fl, 5,0.90 

s 

4.06 

f  1,5,0.75 

5S 

1.69 
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TABU;  M-26.  ANOVA  Table  of  2^  Experiment  No.  2  -  Average  Evaporation  Rate  After 
6  Hr  For  2.2  mm  (Dla.)  Droplet  Deposited  on  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

Freedom 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

12.25 

1 

12.25 

27.222  *** 

2  Wind  Speed 

144.0 

1 

144.0 

320.0  **** 

3  Leaf  Surface 

6.25 

1 

6.25 

13.095  ** 

4  Leaf  Condition 

6.25 

1 

6.25 

13.889  ** 

1x2 

1.0 

1 

1.0 

2.222 

1x3 

0.25 

1 

0.25 

0.556 

1x4 

0.25 

l 

0.25 

0.556 

2x3 

0.0 

1 

0.0 

0.0 

2x4 

1.0 

1 

1.0 

2.222 

3x4 

2.25 

1 

2.25 

5.0  * 

1x2x3 

0.0 

1 

1x2x4 

1.0 

i 

1x3x4 

0.25 

1 

2x3x4 

1.0 

1 

Ix2x3x4 

0.0 

1 

2.25 

5 

0.45 

Total  Sum  of  Squares  -  175.75 
Critical  Values: 


**** 

Fl, 5. 0.999 

a 

47.18 

*** 

Fl,5,0.99 

a 

16.26 

** 

Fl,5.0.95 

a 

6.61 

* 

F1 ,5,0.90 

a 

4.06 

Fl,5,0. 75 

a 

1.69 
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FACTORIAL  ANALYSIS  AMI)  HALF  NORMAL  PROBABILITY  PLOTS 
OF  DROPLET  SPREAD  FACTOR  RESULTS 
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1A0LE  N-L  THE  DESIGN  MATRIX  FOR  THE' 
AVERAGE  SPREAD  FACTOR  OP  DROPLET  ( 2 
ON  LEAF  SURFACE  AT  60  DEG  F  AND  42$ 


FA  CTO RIAL  EX  PER IMENT 
MM  DIA)  DEPOSITED 
RH 


TEST 


VARIABLES  CONTRA, ST  CONFOUNDING 

12  3  4 


MEAN 

1 

2 

12 

3 

13 

23 

123 

4 

14 

24 

124 
34 
134 
234 
1234 


VARIABLE  #*S  AND  IDENTITIES 


Is  LIQUID  VISCOSITY 
2;  WIND  SPEED 
3:  LEAP  SURFACE 

4:  LEAF  TYPE 


(  +  >  .1000  CP 
(+)1I  MPH 
( + ) BOTTOM 
( + ) CAK 


(-)100  CP 
(-)3  MPH 
( ~ )TOP 
( ~ ) HICKORY 
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TABLE  IW.  estimates  of  average  effects  and  ?^|arrs 


TEST 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
11 

14 

15 

16 


SURFACE 

AT  60  DEG 

CONTRAST 

* 

YIELD 

MEAN 

247 

1 

3.67 

2 

27  2 

12 

280 

3 

169 

13 

191 

23 

191 

123 

185 

4 

290 

14 

239 

24 

236 

124 

224 

34 

194 

134 

163 

234 

l'aA 

1234 

160 

avg  effects  sum  of  squai.es 


222 .6 
-8 
-4.7 
2 

-6B.5 

.8 

3 

-4.7 

-10.2 

-14 

-13.2 

7 

9 

8.8 

13.5 

-5.7 


TOTAL 


256 

90.25 

16 

18769 

2.25 

36 

90.25 

420.25 
784 

702.25 
196 
324 

306.25 
729 

132.25 

22853.75 


VARIABLE  t'S  AND 


IDENTITIES 


1:  LIQUID  VISCOSITY 

2-  WING  SPEED 
3s  LEAF  SURFACE 
4:  LEAF  TYPE 


(+)1000  CP 
(+)ll  MPR 
( + i BOTTOM 
( + ) OAK 


(-)IOO  CP 
( - }3  MPH 
(- )TOP 
(-)HICKORY 


*  SPREAD  FACTOR  X  100 


APPENDIX  H 
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f  8LL  w"3-'  ranked  standardized  magnitude  of 

AVERAGE  SPREAD  FACTOR  OF  DROPLET  (2  MM  DIA ) 
ON  LEAF  SURFACE  AT  60  DEG  7  AND  42 ft  RH 


EFFECTS 

DEPOSITED 


RANK 


CONTRAST  MAG  OF  El FECT  PROB 


STD  MAG  HAIF  NORMAL 


15 

3 

14 

14 

13 

234 

12 

24 

11 

4 

10 

34 

9 

134 

8 

1 

7 

124 

6 

1234 

5 

123 

4 

2 

3 

23 

*> 

12 

1 

13 

68.5 

96.67 

6.72 

98.33 

14 

90 

1  .37 

95 

13.5 

83.33 

1.32 

91.67 

13.2 

76.67 

1.29 

88.33 

10.2 

70 

1 

85 

9 

63.33 

>88 

81.67 

8.8 

56.67 

.86 

78.33 

8 

50 

.78 

75 

7 

43.33 

.69 

71.67 

5 . 7 

36.67 

.56 

68.33 

4.7 

30 

.46 

65 

4 . 7 

23,33 

.46 

61.67 

3 

16.67 

•  2  '' 

58.33 

2 

10 

•  *.;■ 

55 

*  8 

3.33 

.08 

51.67 

((R(I)  . 5)/ R(MAX) / *100%  WHERE  R(I)  IS  THE  RANK 


STANDARDIZED  MAGNITUDE  -  ABSOLUTE  VALUE  / 
THE  MAGNITUDE  OF  THE  CONTRAST  NEAREST  68.3 


U  WHERE  U  IS 
PERCENTILE. 


DEFINED  AS 


HALF  NORMAL  “  ( PROB+ 100% )/2 


VARIABLE  it’S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 
2:  WIND  SPEED 
3:  LEAF  SURFACE 

4 :  LEAF  TYPE 


(*)1000  CP 
(+)11  MPH 
(  +  )  BOTTOM 
(+ )OAK 


(-)IOO  CP 
(•  )3  MPH 
(■ )TOF 
(“) HICKORY 


4 14 
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PROBABILITY 


VARIABLE  #*S  AND  IDENTITIES 


1? 

LIQUID  VISCOSITY 

(+11000  CP 

(-)IOO  CP 

2  i 

WIND  SPEED 

(+)].!  MPH 

<  —  ) 3  MPH 

3 1 

LEAP  SURFACE 

( +  )  BOTTOM 

( - )  ,'OP 

4-, 

LEAF  TYPE 

(  +  )  i.'AK 

(-)HICKORX 

FIGURE  N-I ,  HR  .F  NORMAL  PROBABILITY  PLOT  OF  FACTORIAL  EXPERIMENT 
SPREAD  FACTOR  Of  2  MM  DIAMETER  DROPS  DEPOSITED  ON 
LEAF  SURFACE  RT  »0  BEG  f  HMD  42X  RH 

43b 
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™s  DESIGN  MATRI;<  for  the  factor  I  a 

AVEnAGfc  ^PKt.Ai;  FACTOR  OF  DROPLET  (2  MM  DIA ) 
ON  OAK  LEAF  SURFACE  AT  60  DEG  F  AND  42%  RH ‘ 


L  EXPERIMENT 

deposited 


TEST 


VARIABLES 

1  2  3  4 


CONTRAST  CONFOUNDING 


MEAN 

1 

2 

12 

3 

1.3 

23 

123 

4 

14 

24 

124 
34 
134 
234 
1234 


VARIABLE  # ’ S  AND  IDENTITIES 


1:  LIQUID  VISCOSITY 

2:  WIND  SPEED 
3:  LEAF  SURFACE 
4:  LEAF  CONDITION 


( + ) I  000  CP 
<  *  > 1  MPH 
( + ) BOTTOM 
( + ) GREEN 


(“)1 00  CP 
( - ) 3  MPP 
( ~ ) TOP 
( " ) RED 
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WU.  M-5.  ESTIMATES  OF  AVERAGE  EFFECTS  AND 
AVPKAT/'  SPREAD  PACT  OP  OP  DROP..KV  <2  Dli'  1 
ON  OAK  1.EAP  SURFACE  AT  60  DEC  P  AND  02%  RH 


SUM  OP  SQUARE 
DEPOSITED 


T&ST  CONTRAST 
1  MEAN 

l 

A  2 

4  12 

5  3 

6  13 

7  23 

8  1 23 

9  -l 

10  14 

n  24 

12  124 

13  34 

14  134 

15  234 

}  6  1234 


YIELD 

AVG  EFFEC 

197 

202.4 

199 

~  I  0  .  :j 

186 

-9 

199 

4.8 

17  7 

-37.7 

176 

lr  5 

18F 

11 

177 

-7.7 

230 

30  r  3 

239 

-11.5 

236 

-3 

224 

4.3 

1 14 

-21.7 

163 

a 

.194 

3.5 

180 

-2.7 

S  SUM  O'!*'  SQUARES 


441 
324 
90  r  ?  5 
5700.23 
9 

484 
2J0  .25 
3660.25 
5  29 
324 
1 2 „ 2  6 
1892  ..2  5 
255 
121 
30.25 

TOTAL  -  14173.75 


VARIABLE  * ’5  AND  IDENTITIES 


lf  LIQUID  VISCOSITY 
2 :  WIND  SPEED 

3s  LEAP  SURFACE 
4s  LEAP  CONDITION 


{i)l  300  CP 

(+)11  MIH 
( + ) BOTTOM 
(  '  ) GREEN 


ft  SPREAD  *ACT0R  X  100 


<->100  Ct 
(-) 2  MPH 
*,  - )  TOP 
'  • )  REL’ 


A  $7 


APPFhOJX  a 


H-Ct.  RANKED  ST 
i.VKRAGft.  SPREAD  TACT 
OrJ  OAK  LEAF  & 'OR  PACK 


AUS'ARDI  ?&D  MAGNITUDE  OF  EFFECTS 
\'ft  OF  DROPLET  (2  M,«!  DI A  I  DEPOSITED 
AV  SO  DEG  F  AND  -12  5  KH 


RANK 

CONTRAST 

MAG  OF  EFFECT 

TROB 

15 

3 

37.7 

96.67 

14 

30.3 

90 

13 

34 

21 .  v 

83.  23 

12 

14 

11.5 

76.67 

11 

:>3 

11 

70 

10 

1 

10.5 

03.3,3 

9 

a 

24 

<> 

56.67 

/ 

7 

< 

y 

30 

1  34 

a 

43.3  3 

6 

123 

7. 7 

36.67 

5 

234 

5.5 

30 

4 

12 

4.0 

23.33 

0 

12  i 

4.3 

16.67 

7 

1234 

2.7 

10 

1 

13 

1.5 

3.33 

STD  -SAG 


3. 43 

?.7S 
1  ,37 
1.03 

.93 
,82 
.,82 
.73 
*  - 
.5 
,.44 
.  39 


GATE  NORMAL 


98.3.3 

9fi 

91.67 

88.33 
85 

81.67 
78.,i3 

75 

71.67 

66. 33 
65 

6.1.67 
58.3,3 

55 

51.67 


PROB  -  <<R(I)-.S)/R(MAX))*100»  WHERE  K{I)  IS  THE  RANK. 
STANDARDISED  MAGNITUDE  na  AB^OT  wat  md  /  n  ■ 

-  or  the  “"*“D  “ 


HALF  NORMAL  *  ( PROri+100% >/2 


VARIABLE  #"S  AND  IDENTITIES 


1-  LIQUID  VISCOSITY 
2;  WIND  Sf  EEC 
3:  LEAF  SURFACE 

4:  LEAF  CONDITION 


( + ) 1000  CP 
<  +  ) 1 1  MPH 
( )  BOTTOM 
(  +  ) GREEN 


(-,'100  CP 
( — ) 3  MPH 
( ~ ) TOP 
(~ ) RED 


PEND IX  a 


1 38 


PROBABILITY 


VAHi'ftW.IS  9*S  AW>  j.DKMVSTI.ftf'i 


1  v  U,-.)U.U>  (/ISOOS.YTV 
;>  t  WIND  fU'fet-X 
3 s  LEAF  SURFACE 
.4:  LEAF  CONDITION 


(oiiyio  cp 
- » :  \  x  v.piii 

( + } BOTTO K 
(  v  )<;REEN 


(-yiao  c.p 

1)3  MP'5 
(••  )TOP 


99.98 


99.  3  r 
99 .  B  — 
99  - 
98  r~ 
96 


60 

70 
80 

40 

2  b  <~ 
d 


CONFIDENCE  BRR3 
a-.fl.JJSB,,  ft. 28, 


/  /  y' 

V  ./ 


// 


7 


X 


X 


///  / 

•>  3« 

///  ,s 
fi  X 


/< 

M.,*- 

9 


> 

-JL 


X 


*  4 


4  3 


RMSOLUTC  CON'?  RPS  i 


i 

i 


'•mu 


AWiEKDlX  n 


•?3i$£  h- 


»j|i>LF  NORHRC  PROS SB3L ITT  FlOT  OF  fflCTO 
SI’RCMO  ''fiCTCh  OF  2  HH  HJftHETwR  DROPS 
OS;-’  LEfiF  SOftFRCE  ?"■  C*  PEta  F  UNO  Vi* 


PiRI.  rXPERIBB»T 
DtTOSlTEp  ON 
P-ii 


4 


•>7,S 

•X 


APPENDIX  0 

AfJOVA  TABLES  OF  2*  FACTORIAL  EXPERIMENT 
ON  DROPLET  SPREAD  FACTOR  RESULTS 
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TABLE  0-1.  ANOVA  Table  of  2^  Experiment  Wo.  1  -  Average  Spread  Factor  of 
Droplet  (2  mm  Jia.)  Deposited  on  Leaf  Surface. 


Source 

Sum  of 

Squares 

Degrees 

of 

F reedom 

Mean 

Square 

i 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

256.0 

1 

256.0 

0.880 

2  Wind  Speed 

90.25 

1 

90.25 

0.310 

3  !  oaf  Surface 

18,769.0 

1 

18,769.0 

64.554  ***’ 

4  Leaf  Type 

420.25 

1 

420.25 

1.445 

1x2 

16.0 

1 

16.0 

0.055 

1x3 

2.25 

1 

2.25 

0.008 

1x4 

784.0 

1 

784.0 

2.696 

2x3 

36.0 

1 

36.0 

0.124 

2x4 

702.25 

1 

702.25 

2.415 

3x4 

324.0 

1 

324.0 

1,114 

: 

1x2x3 

90.2:5 

1 

1x2x4 

196.0 

i 

1x3x4 

306.25 

1 

2x3x4 

729.0 

1 

Ix2x3x4 

_ 132.25 _ 

1 

1,453.75 

5 

290.75 

Total  Sum  of  Squares  =  22853.75 


Critical  Values: 


Fl, 5,0. 999 

47.18 

kkk 

F1,5,G.99 

16.26 

kk 

Pl,5,0.35 

6.61 

k 

Fl,5,0.90 

4.06 

Fl, 5,0.75 

1.69 
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TABLE  0-2.  ANOVA  Table  of  ?&  Experiment  Ho.  2  -  Average  Spread  Factor  of 
Droplet  (2  mm  01a.)  Deposited  on  Oak  Leaf  Surface. 


Source 

Sum  of 

Squares 

! 

Degrees 

of 

Freedom 

| 

Mean 

Square 

Mean  Square 
Ratio 

1  Liquid  Viscosity 

441.0 

1 

441.0 

1.517 

2  Wind  Speed 

324.0 

1 

324.0 

1.114 

3  Leaf  Surface 

5,700.25 

1 

5,700.25 

19.605  *** 

4  Leaf  Condition 

3,660.25 

1 

3,650.25 

12.590  ** 

1x2 

90,25 

1 

90.25 

0.310 

1x3 

9.0 

1 

9.0 

0.031 

1x4 

529.0 

1 

529.0 

1.819 

2x3 

484.0 

1 

484.0 

1.665 

2x4 

324.25 

1 

324.25 

1.114 

3x4 

1892.25 

1 

1892.25 

6.508  * 

1x2x3 

240.25 

1 

1x2x4 

72.25 

1 

: 

1x3x4 

256.0 

1 

2x3x4 

121.0 

1 

Ix2x3x4 

30.25 

1 

719.75 

5 

143.95 

Total  Sum  of  Squares 

=  14173.75 

Critical  Values: 


Fl, 5,0.999 

-  47.18 

*■** 

Fl,5,0.99 

=  16.26 

** 

Fl,5,0.95 

=  6.61 

★ 

F 1,5, 0.90 

»  4.06 

Fl,5,0.75 

-  1.69 
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Table  P-1.  Model  1  Fit  of  Half-Lite  of  OEM  Droplet  Deposited  ori  Leaf  Surface 


SOURCE 

DF  SS 

MS 

REGRESS. 

2  148937.625 

74468.812 

RESIDUAL 

13  9149.812 

703.832 

TOTAL 

15  158087.437 

F( 2, 13  )  - 

105.805  P  -  <,001 

MULTIPLE 

CORRELATION  -  .9706 

['.-SQUARED  «  .9421 

{  .9332) 

STANDARD 

ERROR  -  26.530 

VARIABLE 

COEFFICIENT 

T 

S.E. 

P 

SR 

B 

-89.4375 

13.485 

6.6325 

<  ,001 

.8096 

C 

36.1875 

5.456 

6.6325 

<.001 

.1325 

CONSTANT 

218.6875 

CASE  #  ACTUAL  PREDICTED  RESIDUAL 


1 

246.000 

271 .938 

-25.938 

2 

264.000 

271.938 

-7. ,938 

3 

84.000 

93.063 

-9.063 

4 

98 , 000 

93.063 

4.937 

5 

320.000 

344.313 

-24.313 

6 

332.000 

344.313 

-12.3.13 

7 

148.000 

165.438 

-17.439 

8 

156.000 

165.438 

-9.438 

9 

245. COO 

271.933 

-26.958 

10 

287.000 

271.938 

15.063 

11 

100.000 

93.063 

6.937 

12 

136.000 

93.063 

42.937 

13 

367.000 

344,313 

22,688 

14 

404. 0U0 

344.313 

59.680 

15 

150.000 

165.433 

•15.430 

16 

162.000 

165.438 

-3.438 

RESIDUALS  SUM  - 

-4 . 76837158E- 

07 

SERIAL  CORRELATION,  RESIDUALS  -  .2738 

DURBIN- WATSON  STATISTIC  -  1.3782 
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Table  P-2  Model  18  Fit  of  Half-Life  of  D£M  Droplet  Deposited  on  Leaf  Surfai 


SOURCE  DF  SS  MS 

REGRESS.  5  155608.812  31121.762 

RESIDUAL  10  2478.624  247.862 

TOTAL  15  158087.43? 

Ft;5„i&)  '•  125.561  P  -  <.001 

MULTIPLE  CORRELATION  «  ,0921 

P.-SQUARED  -  .8843  (  .9765) 

STANDARD  ERROR  *  15.744 


VARIABLE 

COEFFICIENT 

T 

S.E„ 

P 

SR 

B 

-89.4375 

-22.723 

3.9559 

<  ,00.1 

.8096 

C 

36.1875 

9.194 

3.9359 

<.001 

.1325 

A 

11.1875 

2.842 

3.9359 

.0169 

,0127 

0 

12.6875 

3.224 

3.9359 

.009 

,0163 

BC 

-11.4375 

-2.906 

3.9359 

.0152 

.0132 

CONSTANT 

218.6875 

CASE 

#  ACTUAL 

PREDICTED 

REST DUAL 

1 

246.000 

236.625 

9.375 

2 

264.000 

259.000 

5.000 

3 

84.000 

80.625 

3.375 

4 

98 „ 000 

103.000 

-5.000 

5 

320.000 

331.875 

-11.375 

6 

332.000 

354.250 

-22, 250 

7 

148.000 

13C.125 

17.875 

8 

156.000 

152.500 

3.500 

9 

245 . 000 

262.000 

-17.000 

10 

287.000 

284.375 

2.625 

11 

100.000 

106.000 

"6 o  000 

12 

136.000 

128,375 

7.625 

13 

367.000 

357.250 

9.750 

14 

404.000 

379.625 

24 .375 

.15 

150.000 

155.500 

“5.500 

16 

162.000 

77.875 

-15.P75 

RESIDUALS  SUM  -  ~4 .76837158E-07 

SERIAL  CORRELATION,,  RESIDUALS  -  .0606 

DURBIN- WATSON  STATISTIC  -  1.7540 
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Table  P-3-  Model  2  Fit  of  Half-Life  of  DEM  Droplet  Deposited  on  Leaf  Surface 


SOURCE 

DP 

SS 

MS 

REGRESS. 

3 

151386.187 

50462 .062 

RESIDUAL 

12 

6373.749 

531.146 

TOTAL 

15 

157759.937 

F{3,12)  -  95.006  F  -  <-001 


MULTIPLE  CORRELATION  - 
R-SQUARED  - 
STANDARD  ERR  >R  » 


.9796 
.9596  ( 
23.047 


.9495) 


VARIABLE 

COEFFICIENT 

T 

S.E. 

P 

SR 

B 

-93.1875 

-16.174 

5.7617 

<.001 

.8807 

C 

20.8125 

3.512 

5.7617 

.003 

.0439 

CD 

18.5625 

3.222 

5.7617 

«  007 

.0349 

CONSTANT  233.4375 


CASE  «  ACTUAL  PREDICTED  RESIDUAL 


1 

339.000 

324.375 

14.625 

2 

315.000 

324.375 

-9.375 

3 

142.000 

138.000 

4.000 

4 

137.000 

138.000 

-1.000 

5 

341.000 

328.875 

12.125 

6 

315.000 

328.875 

-13.875 

7 

145.000 

142.500 

2 . 500 

8 

150.000 

142.500 

7.500 

9 

245.000 

287.250 

-42. 250 

10 

287.000 

207.250 

-.250 

1) 

100.000 

100.875 

-.875 

12 

136.000 

100.875 

35.125 

13 

367 .000 

366.000 

1 . 000 

14 

404.000 

366-000 

38.000 

15 

150.000 

179.625 

“29.625 

16 

I62.0C0 

179.625 

-17.625 

RESIDUALS  SUM 

-  -3 ,  57627869E 

-07 

SERIAL  CORRELATION ,  RESIDUALS  -  -.2049 

DURE IN- WATSON  STATISTIC  -  2.3075 
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Table  P-4.  Comparison  of  Predictions  of  Three  Regession  Models 


Expected  Droplet 
Half-life 
( mi  n ) 

Model  1 

Predicted  Droplet  Half-1 
Model  2 

..ife 

Model 

o 

si 

60 

69 

(+9) 

62 

(+2) 

67 

(+7) 

120 

126 

(+6) 

122 

(+2) 

125 

(  +  5) 

180 

182 

(+2) 

181 

(+1) 

182 

(+2) 

240 

239 

(-1) 

240 

(  0  ) 

240 

(  0  ) 

300 

295 

(-5) 

299 

(-1) 

297 

(-3) 

360 

352 

(-8) 

358 

(-2) 

355 

(-5) 

420 

408  (-121 

417 

(-31 

412 

(-8) 

480 

466  (-15) 

476 

(-4) 

470  ( 

-10) 

Model  1:  =  218.6875  -  89.43758  +  36.1875C 

Model  lb:  =  218.6875  -  89.4375B  +  36.1875C  +  11.1875A  +  12.4375D  -  11.4375BC 

Model  2:  =  233.4375  -  93.1875B  +  20.8125C  +  18.5625CE 

Parameters: 

A:  Liauid  Viscosity  (  100  cp  =  -1  &  1000  cp  =  +1.) 

(3:  Wind  Speed  (  3  mph  =  -I  &  11  mph  ®  +1) 

C;  Leaf  Surface  (Top  =  -1  fc  Bottom  +1) 

0:  Leaf  Type  (Shagbark  Hickory  *  -1  i  Northern  Red  Oak  =•■  +  U 
E:  Leaf  Condition/Age  (Red,  October  f  -1  &  Green,  September  -  +!) 
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n  |=xPef!men}  N°*  1  ~  Two  Term  Regreession  Model 

—  Experiment  No.  !  —  Five  Term  Regression  Model 

a  -  Experiment  No.  2  -  Three  Term  Regression  Model 
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